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OME  readers  of  Tbb  PoFmuB  SonarGX  Moxtblt  may  never  have 
seen  gar-pikes,  or  even  beard  of  them.  The  word  does  not  occur 
in  some  of  the  dictionaries,  and  the  animals  themselves  are  found 
aliye  only  in  certain  parts  of  the  world.  So,  before  telling  what  gar- 
pikes  do,  it  is  neoessary  to  explain  what  they  are. 


Ito.  \^-Jtwm  8»»v-mMBn»  OAS*Pm  (LtpidoiUw  ploty$tomtu). 

Nearly  ndnlt,  one-fourth  tiatnrsl  lenjrth.    O,  the  ^iH  cover,  or  operculum.       the  poctoral,  and  Ff. 
the  rt^utral,  flii  of  the  left  fide.   Z^and  A,  tho  <lort«al  and  anal  flnn.    f)F  and  V/^'.  the  "  fulcra' 
which  cover  the  dontal  and  ventral  bordcrrt  of  the  n)ot  of  the  tni!.    A'  iiMiir.ii.  M  the  point Wbore 
ib«  tectiou  thowa  in  Fig.  8  was  made.  The  acalos  are  shown  in  tho  next  flgnre. 
• 

In  the  first  place,  the  gar-pike  is  not  a  weapon,  but  a  vcrt^hrdtal 
niilmnL  The  vertebrates  include  all  animals  having;  a  spine  or  hack- 
V»one  made  up  of  a  series  of  sesrmeiits  or  verUhnv.  But  this  connnon 
<lefinition  is  not  wholly  accurate.  For  the  very  young  of  man  and 
monkeys,  quadrupeds  and  birds,  rejitiles  and  fishes,  have  no  skeleton 
at  all;  and  some  of  the  lowest  fishes,  the  Amphiootxis  and  the  lam- 
prey-eels, have  no  bones.  So  the  vertebrates  are  now  said  to  include 
all  animals  having  a  longitudinal  axis  or  Fj)ine  (whetlicr  membrane, 
cartilage,  or  bone)  separating  an  upper  or  dorsal  cavity,  containing 
the  spinal  cord  and  brain,  fram  a  lower  or  ventral  cavity,  containing 
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the  stomach,  intestine,  heart,  and  other  organs  of  vegetative  life.  This 
is  shown  in  Fig.  3. 

Let  us  now  go  one  step  further  and  learn  what  kind  of  a  verte- 
brate is  the  gar-pike.  At  present  the  most  natural  primary  subdivi- 
sion of  the  branch  seems  to  be  into  three  great  groups.    The  highest 


Pio.  5.— Part  or  the  Side  op  the  Bodt  or  Lepido»Uv$  pUttyttomw, 
Natural  »(zc,  showing  the  nmiDgetnent  of  the  cnamrlod  BcalcB.   Below  is  an  outline  of  a  single 

ecale ;  tbe  point !«  corerod  by  the  ecalo  in  front. 

is  the  Mammalia,  comprising  our  common  quadrupeds,  also  bats,  mon- 
keys and  men,  seals  and  whales.  The  females  of  all  these  bring  forth 
their  young  alive,  and  nourish  them  with  milk. 

Next  come  the  Sauropsida,  including  birds,  turtles,  crocodiles, 
lizards,  and  snakes.  Lastly,  the  Ichthyopsida,  embracing  the  Ba- 
trachians  (frogs,  toads,  and  salamanders),  and  all  other  vertebrates. 

Evidently,  our  gar-pike  is  neither  a  mammal  nor  a  bird,  a  turtle, 
a  snake,  nor  a  lizard.  It  does  look  a  little  like  an  alligator,  but  it  has 
not  only  fins  and  scales,  but  also  gills^  which  are  not  known  to  exist 
in  any  reptile ;  while  all  the  Ichthyopsida  have  gills  during  at  least  a 
part  of  their  lives.  The  g.ir-pikc  is  neither  a  frog  nor  a  toad;  it  has 
scales  and  fin-rays  unlike  salamanders.   Why,  then,  not  call  it  a Jish  f 


Fio.  8— Cro8«-Section  (Nitiiial  Size)  or  the  Shobt-nosed  Gab  Pike  (Lepidotteut  platyi- 

tomut), 

Showinjr  the  cfneral  arrangement  of  the  orijann  which  Is  chamcterl^Hc  of  vertebrates.  The  sec- 
tion 1«  made  in  front  of  the  ventral  fln«  at  the  ptdnt  Indicated  hj  Xon  F\c.  1.  The  cut  f«nr- 
face  la  looked  at  from  behind.  Near  the  middle  is  the  vertebral  column  or  backbone  ( F('). 
Above  It  Is  the  apinal  con!  {SC),  curronnded  by  bony  walla.  Below  art;  the  abdominal  viscera. 
A  is  the  median  aorta,  V  Vtho  Inteml  vein*.  'M.i  la  the  median  channel  of  the  air-bladder, 
and  LA,  LA.  are  it«  lateral  chamlM'ra.  The  cavity  of  the  stomach  (Af)  la  on  the  left,  and  the 
liver  (L).  with  two  veins,  on  the  rlu'ht.  O,  O  are  the  two  ovarlof«,  of  which  the  loft  lies  far- 
ther forward  f>o  that  \t»  section  Is  smaller.  The  whole  is  surrounded  by  the  muBCular  walla 
of  the  body  (M,  if,  3f,  M),  and  this  a^ln  Is  covered  by  tbe  plates  of  tbe  uVAu. 
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Because,  anfortonfttely,  we  are  not  inre  that  there  are  any  '^fish- 
es.*' The  terma  beast,  bird,  and  fish,**  notwithstanding  oommon 
nsage  and  the  sanction  of  Scripture,  are  doToid  of  scientifio  aocniucy. 
For  beast**  includes  turtles  and  alligators,  and  excludes  the  aquatic 
mammals,  whales,  porpoises,  manatee,  and  dugong.  Bird  **  includes 
bats  and  pterodactyls,  and  excludes  the  ostriches  and  pengainB,  which 
cannot  fly.  So  ''fish**  is  not  only  held  by  some  persons  to  embrace 
the  aquatic  mammals,  but  also,  when  employed  in  a  stricter  sense,  it 
includes  forms  diifi^ring  among  themseWes  in  many  impostant  points. 

At  any  rate,  the  ^  fish*like  vertebrates  **  present  the  following  well* 
marked  groups :  ^ 

!•  AmjfMoxui  laneeokthu ;  the  lancelet.  A  single  genus  with 
perhaps  a  single  species,  but  so  peeuHar  aa  to  have  reodred  the  fol- 
lowing appellations:  Branchiostomai  Oirrostomi,  Fharyngobranchii, 
Leptooardia,  Acrania,  Bntomocrania,  BermopterL 

2.  Mysonts,  or  Marsipobranchii ;  the  hag-fishes  and  lamprey-eels. 

3.  Plagiostomes,  or  Blasmobranohii ;  sharks  and  skates. 

4.  Holocephala ;  the  Chinuera  and  CaUorhynchuM. 

5.  Oanoids ;  the  sturgeons  (Acipenter  and  Seaphyrhf/nehns) ;  the 
spoonbill  (Polyodon) ;  the  mud-fish  (Amia) ;  the  gar-pike  (Ltpidwh 
teus) ;  and  the  Polypterus  and  Caiamoiehthy  of  Africa,  with  many 
fossil  forms. 

6.  Dipnoans  ;  the  mud-fishes  of  Africa,  South  America,  and  Aus- 
tralia {ProtopteruSy  Lepidosiren,  and  Ceratodtss), 

All  of  the  above  were  formerly,  and  are  now  popularly,  regarded 
as  jUht9, 

But  the  fishes  proper,  or  ordinary  fisbcB,  are  now  called: 

7.  Teleosts ;  the  perch,  salmon,  cod,  mackerel,  and  all  others  not 
included  within  the  other  six  groups. 

Some  have  included  Amphioxua  with  the  Mysonts;  others  the 
Plagiostomes  with  the  Ganoids.  The  most  natural  combination 
seems  to  be  that  of  the  Ganoids  with  the  Teleosts ;  and  to  this  larger 
group  the  term  Pisces  has  been  applied.  But  for  the  present  it  is 
safer  to  recognize  the  distinctions,  and  to  make  our  generalizations 
more  exact. 

What,  then,  is  a  par  pike  ?  Is  it  a  Ganoid  or  a  Teleost  ?  Curiously 
enough,  tlic  prefix  "gar'*  (:<ignifying  a  dart  or  pointed  weapon)  is 
employed  to  designate  two  fishes,  hf  whieli  one  ( liflone)  is  a  marine 
Teleost,  and  tlie  other  {Ltpiihtstdis)  is  a  tluviatile  Ganoid.  Both 
have  long  jaws  with  sharp  teeth,  but  in  otiier  respects  they  are  very 
unlike.  It  will  be  better  to  call  lidonc  the  "garj^A"  and  LepidoS" 
teus  the  gar-^j/Av.* 

The  general  appearance  of  the  gar-pike  is  sufficiently  indicated  by 

'  Tliojse  common  namos  aro  very  pfrpli  viiiir.  Thus  the  true  pike  is  Ksojt.  The  rame 
dog  tish  if)  popuhirly  applied  to  Menobranchuif  a  batrmchitfi ;  to  AmiOf  a  ganoid ;  and  to 
AcoHthiatf  a  ithark. 
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the  figure.    The  body  is  an  elongated  cylinder  covered  with  bard  and 

shining  scales  closely  joined,  and  leaving  as  vulnerable  points  only 
the  throat  and  gills,  the  eyes,  and  the  parts  just  under  the  pectoral 
fins.  The  tail  is  moderate  in  size  and  rounded,  the  longest  rays  a 
little  above  the  middle,  so  that  it  is  not  quite  symmetrical.  Upon  the 
hinder  part  of  the  back  is  the  dorsal  fin,  and  below  the  dorbul  an 
anal  tin,  immediately  in  front  of  which  is  the  vent  or  outlet  of  the 
alimentary  canal.  The  paired  tins,  pectoral  and  ventral,  occupy  the 
places  natural  to  them  as  representatives  of  the  anterior  and  poste- 
rior limbs  of  salamanders  and  alligators. 

The  lonf^th  of  the  head  varies  in  the  ditfurcnt  species,  but,  wlictlier 
longer  or  shorter,  the  jaws  are  furnished  with  rows  of  very  f^harp  and 
clo.sely-set  teeth.  The  apparent  form  of  these  teeth  is  a  simple  elon- 
gated cone;  but  it  has  been  shown  by  Prof.  Jetlries  Wyman  that 
their  surface  is  really  deeply  folded,  so  that  a  cross-section  resembles 
that  of  the  teeth  of  the  curious  fossil  Batrachians,  called,  for  that 
reason,  Labyrintliodonts.  The  eyes  are  of  moderate  size.  As  with 
ordinary  hshes,  the  ears  do  not  appear  externally.  The  nostrils  are 
two  pair  of  small  holes  at  the  tip  of  the  snout,  communicating  with  aii 
olfactory  sac  on  each  side;  the  lining  of  this  sac  presents  one  median 
longitudinal  and  many  transverse  folds. 

The  genus  Lepidostem^  according  to  Huxley,  has  not  been  found 
earlier  than  the  Tertiary  rocks;  although  the  family  LtpidosteiiUt  is 
represented  by  more  or  less  numerous  genera  as  far  back  as  the  Car- 
boniferous and  perhaps  (by  Cheirolepis)  in  the  Devonian. 

True  gar-pikes  are  not  found  in  Europe,  Asia,  Africa,  or  Austra- 
lia, or  in  South  America ;  while  in  North  America  they  seem  to  be 
nearly  confined  to  the  Mississippi  liiver  and  its  tributaries,  and  the 
Great  Lakes.* 

Prof.  Pocy  has  also  recor<le(l  the  existence  of  a  gar-pike  in  Cuba, 
a  fact  which  is  intcrestinjx,  not  as  an  indication  of  "manifest  destiny," 
but  as  a  memorial  of  the  supposed  ancient  connection  between  the 
West  India  Islands  and  our  continent.  None  have  been  found  in  salt- 
water, and  the  writer  has  no  knowledge  as  to  how  far  they  enter  the 
mixed  water  at  the  mouth  of  the  Mississippi;  but  their  tenacity  of 
life  encourages  the  belief  that  they  might  possibly  adapt  themselves 
to  the  ocean.  Their  introduction  into  New  Enirlnnd  waters  would 
aftbnl  to  Eastern  zooloirists  tlie  much-desired  opjiortunity  of  studying 
their  develo]>tnent,  of  wliicli  nothing  whatever  is  known. 

We  must  now  inquire  whether  there  are  more  than  one  species  of 
Z^pidosteiis. 

Unf<»rtunately,  this  rpieslion  involves  several  others.  For  the 
genus  JLepidoateus^  established  by  Lacepede  for  the  single  species 

*  A  few  examples  have  been  taken  ia  Cayoga  Lake,  in  Central  New  York,  having 
probably  entered  by  the  canal  at  its  northern  end ;  it  is  said  to  occur  in  the  Hus<iuc- 
hanna  BiTer,  Pennsylvania.   It  is  latelj  reported  that  a  species  has  been  found  in  China. 
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otMMityliia  ilnee  been  snbdiTided  bj  tome  sathors  into  LepidotiUm^ 
OylMro§itm^  and  LUhokpU^  or  Atraeio^tm  ;  and  nearly  forty  ape- 
eiflo  namea  bare  been  applied.  One  of  tbeae,  Harddmi^  merely  de- 
Dotea  tbe  lobed  atate  of  tbe  pectoral  fin  of  the  ycung  gar  (aa  will  be 
ahown  fbrther  on)^  and  moat  of  tbe  othera  aeem  to  be  based  upon 
individual  or  geographical  Tariatione.  Mnch  more  remaina  to  be 
learned  before  the  exact  nnmber  of  apeciea  can  be  aacertained ;  mean* 
time,  we  may  safely  admit  the  three  following : 

X.  0M€ttty  the  bony  gar,  baring  a  long  and  narrow  aiibnt,  and 
rarely  attaining  fire  feet  in  length ;  L,  piaiy&ioimm^  the  ahort-nosed 
gar,  with  a  short  and  broad  snont,  aa  the  name  implies ;  and  L,  adeh 
numtimu^  the  alligator^r  or  diamond-gar,  with  a  short  and  wide 
anont,  but  attaining  a  greater  siie  than  the  other  two,  and  more  com- 
mon in  the  sonthem  part  of  the  Mississippi  Valley.  Probably  tbe 
carefnl  comparison  of  many  individuals  will  oblige  as  to  admit  one  or 
two  additional  species. 

Notwithstanding,  however,  the  peenliarities  by  which  several  of  the 
apedes  of  Zepi(lo9ieu$  may  be  distingnished,  so  many  and  ao  obvious 
are  the  features  which  unite  them  together,  and  separate  them  from 
all  other  fiahes,  that  they  are  recognized  by  all  aa  belonging  together, 
juat  aa  are  the  catfishes,  the  suckers,  or  the  sturgeons. 

Moreover,  their  internal  structure,  so  far  aa  it  baa  been  ascer- 
tained, presents  a  remarkable  uniformity,  whence  we  may  infer  that 
there  ia  no  important  diflerence  in  their  ftmctiona  or  habits,  except- 
ing in  so  for  as  may  depend  upon  their  circumstances,  their  food,  etc. 
It  is  desirable  to  ascertain  the  extent  of  this  rariation,  by  accurate 
observation  of  carefully-determined  examples,  but  on  the  present 
occasion  we  must  be  content,  although  unidllingly,  with  the  assump- 
tion that  what  one  gar  baa  done  another  gar  can  do.* 

Like  most  other  New  England  aoOlogists,  the  writer  bad  been  long 
obliged  to  content  himself  with  dead  gar  pikes,  and  with  the  some- 
what unsatisfactory  figures  and  descriptions  which  occur  in  a  few 
aoOlogical  works.  He  had  gained  some  more  vivid  impressions  from 
the  words  and  blackboard  sketches  of  him  who  regarded  **the  estab- 
lishment of  the  order  of  Oanoida  aa  tbe  most  important  advance  which 
be  had  brought  about  in  ichthyology."  * 

But  even  these  privileges  only  increaaed  tbe  desire  to  behold  the 
gar  aHve  and  acUve,  and  to  realise  the  delight  expressed  by  the  great 
teacher  when  first  enabled  to  observe  them  upon  his  journey  to  Lake 
Superior. 

I  UnwUHni^jr,  because  all  soob  am umptionn  are  rcry  undfliii»ble.  There  hart  pfored 

to  be  exwption?*  to  nearly  all  jrencral  niles,  whether  of  structure  or  of  functions,  as  is 
shovrn  in  a  paper  by  tbe  writer,  entitled  "  la  Nature  Inoonaiste&i  f  "—{The  OaUaqf,  April, 
1876.) 

'  Although  meet  other  Boologists  hare  differed  with  Agaasiz  respecting  the  Umitl  of 
the  group,  the  aame  haa  been  geatrallj  retataied. 
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When,  therefore,  the  writer  found  himself  upon  the  Illinois  River 
(At  Peoria,  Illinois),  his  steps  almost  instinctiTely  sought  the  water,  in 
the  somewhat  unreasonable  expectation  of  being  first  greeted  by  a 
majestic  ^  gar,*'  rather  than  by  some  of  the  many  kinds  of  ordinary 
fish  so  abnndimt  in  the  Western  rivers. 

The  first  glance  was  disappointing.  The  river  here  widens  into  a 
basin  known  as  Peoria  Lake;  and  from  the  fishennen's  pier,  project- 
ing some  forty  feet  from  the  shore,  eonld  be  seen  no  sign,  near  or 
remote,  of  the  hoped-for  mail-clad  fish.  The  fishermen,  who  had  not 
yet  become  acquainted  with  that  nnnatoral  perversity  of  naturalists 
which  causes  them  to  prize  some  things  inversely  as  their  beauty, 
their  gentleness,  and  their  commercial  value,  called  attention  to  the 
cats,"  buffiiloes,"  and  other  marketable  fish  swarming  in  the  sunken 
pens,  and  promised  to  bring  in  some  gars  from  their  next  haul ;  add- 
ing some  emphatic  statements  as  to  the  superabundance  of  these  and 
of  other  such  trash. 

Just  then,  gliding  slowly  about  very  near  the  surface,  and  ap- 
parently undisturbed  by  the  splashing  of  the  bulky  ^  cats  "  and  buf- 
faloes," was  seen  a  slender  little  fish  less  than  three  inches  long.  It 
was  a  young  gar-pike.  It  might  easily  have  escaped  between  the  bars 
of  the  tanks,  but  instead  remained  within  arm's-length  of  the  edge 
of  the  open  trap,  moving  gently  to  and  fro  as  if  courting  observation. 

A  tin  cup  was  anxiously  brought:  it  was  dipped  into  the  water, 
slowly  approached,  and  quickly  lifted.  The  gar  was  there.  But, 
floating  as  usual  at  the  surface,  a  slight  tilting  of  the  cup  spilt  it  back 
again  into  the  water.  To  the  astonishment  of  all,  it  soon  reappeared 
in  its  former  place,  seemmg  actually  to  welcome  death  for  the  sake  of 
(scientific)  immortality. 

By  a  second  and  more  careful  effort  the  young  gar  was  secured, 
and  soon  transferred  to  the  basin  of  water  which  was  destined  to  be 
its  home  for  three  weeks. 

During  that  time  a  part  of  each  day  was  spent  in  observation  of 
its  form  and  its  movements,  and  in  comparing  it  with  other  gars,  old 
and  young. 

Thbib  Habub. — Kone  of  the  young  gars  observed  by  the  writer 
showed  any  disposition  to  attack  each  other  or  the  small  fishes  placed 
with  them ;  and  the  stomachs  of  the  two  adults  examined  with  refer- 
ence to  this  point  contained  only  a  lew  grasshoppers.  But  the  many 
and  sharp  teeth  are  evidently  well  fitted  for  seizing  living  and  active 
prey,  and  the  fishermen  accuse  the  gars  of  destroying  large  numbers 
of  food-fishes.  On  thw  account,  as  also  in  revenge  for  the  damage 
done  by  them  when  entangled  in  the  nets,  the  fishermen  are  said  to 
throw  them  out  upon  the  bank  to  die,  or  to  plunge  them  forcibly  head 
first  into  the  soft  mud.  More  information  is  needed  as  to  the  food  of 
the  j?ar. 

The  following  brief  account  of  their  manner  of  feeding  is  fsom  a 
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report  of  some  remarks  of  Prof.  Agassiz  on  young,  living  gar-pikes 
from  Lake  OnUrio,  before  tbe  Boitou  (Society  of  Natural  History,  io 
1856: 

**The  manner  of  feeding  also  is  unlike  that  of  otht  r  fishes,  and 
resembles  that  of  reptiles.  Other  tishes  take  their  food  and  swallow 
it  St  once,  with  open  month.  But  this  one  (the  young  gar)  approaches 
its  prey  (in  this  case  small  minnows)  slyly,  sidewise,  and,  suddenly 
seizing  it,  holds  it  in  its  jaws  until,  by  a  series  of  movements,  it  suc- 
ceeds in  getting  it  into  a  proper  position  idt  swallowing,  as  is  the 
habit  with  lizards  and  alligators.'* 

Before  attaching  mnoh  importance  to  the  reptilian  analogies  here 
saggested,  it  should  be  ascertained  whether  the  mode  of  swallowing 
above  described  is  not  followed  by  <'i'rtain  long-billed  Teleosts  (as 
£€lone^  etc),  and,  on  the  other  hand,  discarded  by  the  short-headed 
gar,  whose  jaws  bawe  nearly  the  form  of  the  pickerel.  Upon  the 
whole,  the  irars  and  other  typical  Ganoids  seem  to  have  affinities 
with  Batrachians  rather  than  with  scaly  reptiles. 

The  flesh  of  the  gar  is  soft,  and  speedily  decays.  In  Wt'od's 
**  Natural  History,"  it  is  stat.  .1  that  "the  flesh  of  the  bony  pike  is 
said  to  be  good;"  and  Prof.  W.  Barnard  informs  me  that  the  gars, 
especially  the  young,  are  not  infreqnently  nsed  as  food  by  whites  in 
Wisconsin,  and  by  both  whites  and  nei^roes  in  Mississippi.  Still, 
there  is  no  reason  for  believing  that  the  flesh  is  particularly  desirable. 

In  this  connection,  it  is  worth  noting  that  little  use  as  food  is 
made  by  man  of  the  representatives  of  the  Ganoids  and  tbe  Plagio- 
Btomes,  which,  as  shown  by  fossil  remains,  were  created  before  the 
ordinary  fishes.  Some  kinds  of  skates  are  eaten  on  the  French  coast, 
and  sturgeons  are  known  as  Albany  beef^"  but  no  comparison  can 
be  made  between  them  and  the  salmon,  the  cod,  or  the  mackerel 

YHiile  watching  the  living  gar,  whether  old  or  young,  one  of  the 
first  things  noted  is  that  it  not  only  remains  usually  near  the  surface, 
but,  at  short  intenrals,  actually  protrudes  the  head  from  tbe  water. 
In  so  doing,  it  turns  partly  over  upon  one  side,  emits  a  large  bubble  j 
of  air,  executes  a  slight  gulping  movement  of  the  jaws  and  throat,  i  * 
and  sinks  ngnin  below  the  surface;  immediately  afterward  a  few 
smaller  bubbles  escape  from  the  gill-slit  on  each  side  of  the  neck. 
The  forcing  is  a  very  bald  and  inadequate  description  of  a  eanr 
ous  and,  when  first  observed,  astonishing  operation.  The  movements 
are  very  rapid,  and  almost  convulsive,  as  if  the  fish  were  suddenly 
oppressed  by  something,  and  hastened  to  remove  if.  The  little  gar 
first  obtained  almost  invariably  turned  upon  the  left  side,  the  air 
escaping  from  the  right;  this  uniformity  was  not  observed  with  the 
others.  Occasionally  they  would  open  the  jaws  widely,  as  if  gaping ; 
and  at  other  times  the  sides  of  the  mouth  were  spread  laterally. 

"With  reference  to  the  young  gars  from  Lake  Ontario  already 
mentioned.  Prof.  Agassis  is  reported  as  follows:  **This  fish  is  re- 
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markablc  for  the  large  quantity  of  air  wliich  OFoapes  from  its  month. 
The  source  <>f  this  air  lie  has  nut  bee  n  al)lo  to  determine.  At  certain 
times  it  approaclus  \\w  surface  of  llie  water,  and  seems  to  take  in 
air,  but  lie  could  not  think  that  so  large  a  quantity  as  is  seen  adhering 
in  the  form  of  bubbles  to  the  sides  of  tlie  gills  could  have  been 
swallowed,  nor  could  he  Buppobe  that  it  could  be  secreted  by  the  gills 
themselves." 

Since  the  exhalation  of  air  from  any  source  is  evidently  as  easily 
performed  below  the  surface,  the  periodical  ascent  of  the  gars  croes 
far  to  show  that  there  is  likewise  an  inhalation.  lUit  as  it  was  not 
easy  to  determine  this,  on  account  of  the  small  size  of  the  young  gars 
and  the  difficulty  of  handling  the  older  ones,  the  writer  experimented 
upon  another  Westeru  Ganoid,  the  AmiOf  or  mud-fish/'  or  dog- 
fish." 

/      When  placed  in  a  tank  the  Amia  kept  near  the  bottom,  an*! 
j  seemed  to  prefer  the  darker  portions.    But  it  came  to  the  surface  at 
I    pretty  regular  intervals,  imittiiig  one  or  two  large  ])ubl>les  from  tlio 
mouth,  and,  ou  descending,  several  smaller  ones  from  the  opercular 
orifice. 

The  fish  was  gradually  accustomed  to  having  the  body  gently  era- 
braced  by  the  hand  about  the  middle. 


7m,  4.<->TkmoAii  hommtamxi'  bkction  op  tur  Head  ov  LipUoihmt  pMifikiMn,  Om> 

BAur  Natural  Diametkb. 
Br^  bnio  cat  on  the  median  line  po  as  to  ehow  the  ventriclep  of  the  two  hinder  lohe^,  the 
cenibtUni  tad  ootle  lobM*  SC^  Uie  aplnal  cord  passine  backward  into  the  canal  of  the  rer- 
tebiil  onlomB  ( VVy.  CT,  a  maaa  of  connecttTe  tisane  flillnff  the  hinder  pari  of  the  brein-cav- 
Itr.  HP,  the  lieht  hyiiopharrngeal  bone,  teat  in  front  of  UM  mmbk*  lOB)  iVom  the  throat 
(Al)  upward  and  backward  info  the  air-bladdar  {A).  Fa  b  »  fttre  whteh  aeemi*  to  gnard  the 
opcnlne  fW>m  within  :  n  < orrcppondlnjc  TBlve  ia  on  the  left  aide.  LA  to  OB«  or  the  openlojia 
from  the  medhm  chiinnel  of  the  air  blndder  into  a  lateral  chamber.  £ta  theilTer,  which  ter^ 
minate"  forward  in  a  larjre  blood  vc^-.  1,  IJV.  A  and  Fare  the  auricle  and  ▼entrtcle  of  the 
heart :  BA,  the  branchial  artery ;  aud  Oa,  the  cat  eoda  of  the  aaiallcr  arteriea  to  the  gnu  on  the 
fi^telde.  ruthetongne. 

Having  been  thus  prepared,  the  fish  was  permitted  to  swim  to  and 
fro  in  the  tank,  but  prevented  from  rising.  It  soon  became  uneasy, 
and,  after  a  few  not  verv  violent  efforts  to  disengage  itself,  emitted  a 
large  bubble  of  air. 

Now,  if  this  emission  were  all  that  was  necessary  we  may  suppose 
that  it  wonld  have  remained  qniet  tor  another  period.  On  the  con- 
trary, after  a  second  or  two  of  repose  (perhaps  resulting  from  the 
habit  of  being  satisfied  after  the  respiratory  act),  the  fish  became  more 
and  more  nneasy,  moved  rapidly  to  and  fro,  turned  and  twisted  and 
lashed  with  its  tail,  and  finally,  by  a  violent  effort,  escaped  from  the 
hand«  It  rose  to  the  surface,  and,  without  emiUing  any  bubble,  opened 
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its  jairs  xcidtly  and  apparently  gulped  in  a  large  volume  of  air,  II 
then  Uesceuded  aud  rcmuiued  quiet  for  the  usual  iuterval. 


Fio.  5— View  rnoji  i:elow  or  the  Upper  or  Dorsal  Wall  of  tbm  Thboat  or  the  Lo!fo- 

M>?ED      All  {L  j)iii'>^Uu>l  OiHttUM),  OSK-lIALr  NATrilAI.  DlAMETKH. 

The  owophacuf  removed  excepting  that  part  of  the  dornal  wall  (.1/)  which  i«  v]o^i^\y  attached  to 
the  air-bladder  (.4).  It*  cat  edx'oa  are  Indicated  by  xx.  C/i  \^  the  ooenin^  .  r  cliiiik  '  kud- 
ing  into  the  atr-blftdder,  Mid  V  CiodioUe  prq)ecUug  poinU  at  tbe  tides  of  liie  chink.  MP^  hj- 
popharyngeal  booM  ftrmed  wUh  toetb. 

The  esoapiDg  air  should  be  chemically  examitu  d.  But,  so  far  as 
the  experiments  go,  it  aeems  probable  that,  with  both  Ami  a  atid^ 
Zqndottemf  tbere  occurs  an  inhalation  as  well  as  exhalation  of  air  at 
pretty  regiUar  intervals,  the  whole  process  resembling  that  of  the 
Mmohranchus  and  other  salamanders,  and  the  tadpoles,  which,  as  the 
gills  shrink  and  the  longs  increase,  come  more  frequently  to  the  sor- 
face  for  air. 

But  the  reader  may  say :  These  fishes  have  gills,  of  coarse ;  bnt 
have  they  also  lungs  7**  To  this  the  answer  is  both  yes  and  no ;  for 
there  are  at  least  two  different  ways  of  interpreting  certain  facts ; 
snd  some  definitions  are  not  as  yet  wholly  agreed  upon. 


Fn.  6.— Cboss-Sbctiox  of  the  Air-Bladdxr  or  L  oueuf,  Ohe-halp  Natxtbal  Diameter. 
Tbe  centnl  open  space  is  the  median  channel ;  on  each  side  Is  seen  one  of  the  nomeroas  sobdt* 
Tl^kMuor  tiie  Utenl  poitioos  of  tlM  air*liladder.  Abow  are  the  medlaa  aorta  and  tba  two 
Metal  Teliia,    in  Mg.  a 

The  facts  are  as  follows :  the  Jjq>ido8teu9  and  Amia,  like  many 
other  fishes,  have  an  air^Uadder — a  sac  lying  under  the  spine  and 
above  the  alimentary  canal,  and  communicating  by  a  slit-like  orifice 
with  the  upper  side  of  the  throat.  With  sturgeons  and  catfishes  and 
most  common  fishes,  the  sac  is  nearly  or  quite  simple,  aud  tlio  com- 
manication  with  the  throat  may  be  very  narrow  or  even  closed  Such 
fishes  are  not  known  to  swallow  air,  and  there  is  need  of  further  infor- 
mation ns  to  the  composition  and  source  of  the  contained  gas.  But 
the  air-bladder  of  .Af»»a  said  Zqndotteus  is  divided  into  many  cells,  y 
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so  as  to  resemble  a  frog's  lungs;  and  the  walls  and  partitions  of  these 
cells  have  many  blood-vessels.  These  air-bladders  are,  in  fact,  more 
cellular  and  more  vastuhtr  than  the  lungs  of  Menobranchus,  or  the 
hinder  and  larger  portion  of  the  lungs  of  serpents.  And,  in  the  light 
of  the  observations  aln-ady  recorded,  there  seems  good  reason  for  be- 
lieving that  pure  air  is  inhaled  aad  vitiuled  air  exhaled  whenever  the 
fish  rises  to  tlie  surface. 

It  is  worth  noting,  also,  that  both  Anua  and  Lepidostexia  are  very 
tenacious  of  lite,  and  endure  removal  from  the  water  for  a  time  much 
bt'tti  r  tliaii  do  the  sturgeons,  whose  air-bladders  are  neither  cellular 
nor  vascular.  Tlie  latter,  also,  are  bottoni-feeders,  while  the  gars  seem, 
to  keep  near  the  surface  of  tlie  water. 

Why,  then,  are  not  these  air-bladders  luDgft? 

Tiie  most  obvious  objection  is,  that  their  openings  are  into  the 
upper  or  dorsal  side  of  the  throat,  while  the  glottis  of  batrachians, 
reptiles,  birds,  quadrupeds,  and  ourselves,  oommnnlcates  with  the 
lower  or  ventral  side. 

Tl^is  objection  may  be  met  in  two  ways.  Id  the  first  place,  if  al- 
lowed, wo  should  have  to  a<lnnt  that  all  the  so-called  air-breathin|r 
yertebrates  have  organs  (the  lungs)  which  have  no  representative  in 
the  fishes,  and  that  most  of  the  latter  have  an  organ  (the  air-blad- 
der) which  has  no  representative  in  the  former. 

It  is  true  that  some  fishes  have  no  air-bladder ;  but  with  some,  as 
Amphio.rffs,  the  lamprey-eels,  the  sharks,*  and  the  skates,  we  may  In- 
fer that  it  has  not  yet  become  developed ;  while  with  others,  as  the 
flat  iishes,  the  air-bladder  may  have  been  lost  through  what  may  be 
called  a  local  retrograde  metamorphosis. 

It  is  important  to  note,  also,  that  an  air-bladder  and  lungs  have 
never  been  tbnnd  in  one  and  the  same  animal ;  and  since  arms,  front- 
legs,  flippers,  and  wings,  are  all  regarded  as  modifications  of  the  same 
organs,  anterior  limbs;  and  since,  in  many  other  cases,  organs  of 
very  different  size,  form,  complexity,  and  function,  are  considered  as 
homologous,  we  shall  be  following  precedent  in  admitting  a  willing- 
ness to  regard  air-bladders  and  lungs  as  modifications  of  the  same 
organ* 

But  the  true  argument  against  the  objection  is  derived  from  the 
existence  of  transition  forms,  or  links,  between  air-bladders  and  lungs, 
as  to  the  position  of  the  organs  themselves,  and  their  communications 
with  the  alimentary  canal. 

With  Amia  and  ZepidatteuB  the  air-bladder  and  the  opening  of 
the  duct  are  both  dorsal.  With  the  Brasilian  fish  called  ^iyiMnuB 
(as  first  stated  by  Johannes  Holler,  and  lately  verified  by  the  writer), 
the  duct  opens  upon  one  side  of  the  throat.  In  the  lately-discov- 
ered Ceraiodus  of  Australia,  as  described  by  GUnther,  the  sac  and  duct 
are  single,  but  the  former  is  vascular,  and  the  latter  enters  at  the  left 

'  Maclsy  bu  figsred  s  radimentuy  aht-bladder  In  eertaia  shark-cnbiTos. 
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of  the  ventral  Burfacc.  With  two  African  Ganoids,  Polijpterua  and 
Calainoichthys  (as  also  stated  by  Mailer,  and  verified  by  the  writer  as 
to  the  latter  j^enus)  the  sac  is  double,  and  communicates  with  the  ven- 
tral side  in  the  median  line;  but  it  is  slightly  cellular,  as  iu  Meno- 
branchug. 


A.  Stnrjreons  aad  mAoj  TeleocU. 


B.  Amia  and  Lepidotttw, 


f  Erythrinw. 


C.  Oratodui, 


'  »  .  \  /  \ 

•  1 


/'.  I\}'ppUrvs,  Calamofch/hjf4. 


E.  Lt-pidotirtn,  Protojtd  rus. 


F.  IU-ptileit,  blrdc,  raimmalt. 


Flo.  7.— DuoRAXB  uFRBsB^mwa  Tmi  Oowwkctioji  BmrE-x  thi  Air-bladdbr  OB  Lung  axo 

TUB  AUHEVTART  (  AMAL  IN  CKRTAIN  VERTEBUATU. 

the  allmcnfAry  cannl.    ^.  the  aJr-bladiliT.    .-l /).  tho  nir-durt. 

The  fl::urv-ii  at  tho  ri;;ht  nhnw  th<'  allniutitary  raii.il  sn  l  air-i>l  i  ld>>r  from  the  left  eido ;  thofo  at  the 
Ipf!  ropn'»ent  cnHii*-»«««clloii««  more  or       furpuhDrtrned  In  aomc  cai»©i». 

A  A*  represent  the  ■(mitle  condition-connoftioiia  of  the  air-bladder  In  the  atnnreonft  {Aeipm- 
$tr)  and  iu  rao»l  Ti'i««o<»t»  where  the  air  duct  remains  open.  B  B*  repronrnt  the  arrnnire- 
tneiit  in  Amia  and  LfpUlonUuM,  wher»  (lie  durt  npunii  npnn  the  dnrval  Hide  (»f  the  thrt>al.  hut 
the  hhidder  !(•  more  ur  leoi*  celhilar.  The  hinder  end  nf  the  bladder  Ix  left  open  to  Indicate  Its 
(rreaf  length  in  Lei4tto*tfm.  In  ('  C*  In  nhown  the  arrani;ement  in  Krythriitu*.  The  bladder 
in  mill  a|K>n  the  dnroal  nlde,  but  the  front  part  In  aeparated  frum  the  hinder  two-thirds  by  a 
const ricllim.  and  lh4>  lon;r  duct  pi«i«e«  f  irwnnl  fn»m  In^t  behind  the  coni«trictl<>n  to  enter  the 
left  (tide  of  the  thnwt.  There  an'  flbmni"  nartltionf  in  part  of  the  hladdiT,  hut  I  do  not  know 
that  they  are  vancular.  The  condition  in  (VnUoftiu  la  shown  at  O ;  the  bladder  ia  elncle  but 
vascalar.  and  the  duct  opens  on  the  ventral  side,  hut  not  iu  the  middle  line. 

In  the  remahitni:  fiimrws  the  air-dncl  opena  or.  th"  lower  or  ventral  surface  of  the  throat,  and 
the  air-bladder  is  in  two  partu,  which  nniie  at  the  duct,  but  separate  backward  and  lie 
npon  the  sides  of  the  stomarh.  or  even  to  some  extent  upon  its  dorwil  surface  next  the  back- 
btine.  In  the  side-viewa  only  the  left  sac  Is  se»>n  ;  In  the  cross-section*  the  whole  is  fore- 
fhortenad  so  as  to  brin*;  it  into  <»ne  plane.  In  l*nlyptenu  and  CfiliirwHrhthyf  the  inner  enrface 
of  the  sacs  is  nearly  smooth,  but  In  Lfpiii'ttirfn.  as  in  the  salamand'Ts  it  la  more  or  lesg 
fidded  ani  vascular,  and  is  also  connecte<t  with  the  heart  bv  special  vessels.  In  the  reptiles, 
birds,  and  mammala.  the  duct  or  trachea  soitu  divides  into  the  two  bronchial  tubes. 


Finally,  in  the  "  mud-fishes  "  of  Africa  and  South  America  {Pro- 
(opterus  and  Lepidosiren)  the  duct  is  ventral,  and  the  air-bladder  is  a 
double  an<l  lung-like  sac  with  stitf  walls. 

This  series  seems  to  connect  the  air-bladder  of  the  fishes  with  the 
lungs  of  the  true  aerial  vertebrates,  and  to  remove  the  objection 
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baaed  npon  the  difforent  poaition  of  tbe  oommonicatioD  between  them 
and  the  alimentary  canaL' 

Bat  another  and  perhaps  more  weighty  objection  has  been  urged 
by  IVotI  Hoxley.  He  says:  *'Bat  snch  air-Baca  are  air-bladders 
and  not  Innga,  becanae  they  receive,  their  blood  from  the  adjacent 
arteries  of  the  body,  and  not  direct  from  the  heart,  while  their 
efferent  vesseto  are  connected  only  with  the  veins  of  the  general  cir- 
ctllation.'* 

According  to  this  view,  therefore,  the  Dipnoans  {Broioplenu  and 
LtfidM^irefC^  have  longs,  becanse  the  blood  goes  to  the  air^sacs  by  b 
pulmonary  artery,  and  returns  by  a  pulmonary  vein  into  a  left  auricle  ; 
while  the  cellulitf  and  vascular  air-bladders  of  Amia  and  LepidosteuB 
are  not  lungs,  because  snob  an  arrangement  does  not  exist. 

Yet  Prof.  Huxley  applies  the  name  placenta  to  the  vascular  inter- 
digitations  by  which  the  young  of  some  sharks  are  connected  with  the 
mother,  although  they  are  developed  from  the  yolk  and  not,  as  in 
mammals,  from  the  chorion.  It  would  be  interesting  to  know  whether 
the  nerves  of  the  air-bladder  are  the  same  as  those  of  the  lungs. 

The  best  test  of  the  naturalness  of  the  definition  would  be  fnr- 
nisbed  by  the  discovery  of  some  form  having  the  pulmonary  vessels 
connected  with  an  air-bladder  lying  upon  the  dorsal  side  of  the  ali- 
mentary canaL  Meantime,  since  all  are  agreed  upon  the  facts,  the 
question  concerns  interpretations  and  definitions. 

Whether  or  not  the  air>bladder  of  the  gar-pike  is  entitled  to  the 
name  of  lung,  we  may  admit  that  it  corresponds  with  a  lung  in  its 
essential  connection  with  the  alimentary  canal,  and  apparently  in  its 
function  as  an  organ  for  aiding  the  oxygenation  of  the  blood. 

MESMERISM,  ODTUSM,  TABLE-TURNING,  AND 

SPIRITUALISM.' 

Bt  WHIIAM  B.  CABPBITTSB,  C.  B.,  M.  D.,  LL.  D.,  F.  B.  8. 

I. 

THE  aphorism  that  "history  repeats  itself"  is  in  no  ease  more  true 
than  in  regard  to  the  subject  on  which  I  am  now  to  address  you. 
For  there  has  been  a  continuity  from  the  very  earliest  times  of  a  be- 
lief, more  or  less  general,  in  the  existence  of  "  occalt "  agencies,  capable 
of  manifesting  themselves  in  the  production  of  mysterious  phenomena, 

1  In  faet,  eonridering  the  reMmblance  of  the  brnmn  and  eiuuneled  scales  of  Lepidottm* 
and  Pdyptenu^  and  the  differences  of  their  air-bladdeift  aod  duelfl,  one  is  inclined  to  re- 
gard the  latter  as  of  slipht  taxonomic  Iraportnnre. 

'  This  discussion,  in  which  the  subjects  arc  considered  historically  and  scientifically, 
ifl  an  cspansion  of  the  lectures  delivered  at  the  London  Institution. 
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of  wUch  ordinary  experienee  does  not  fnrnish  the  raiianMj  .^^^  ^  ^  ^ 
while  this  yery  dontinoity  is  maintained  hy  some  to  be  an  evidence  of'^  >  /  | 
the  real  existeuce  of  such  agencies,  it  will  be  my  purpose  to  show  you 
that  it  proves  nothing  more  than  the  wide-spread  diffusion,  alike  among 
minds  of  the  highest  and  of  the  lowest  culture,  of  certain  tendencies  to 
thought,  which  have  either  created  ideal  marvels  possessing  np  foun- 
dation whatever  in  fact,  or  have  by  exaggeration  and  distortion  in- 
vested with  a  preternutural  cl>aracter  occurrences  which  are  perfectly 
capable  of  a  natural  oxj)lanatiou.  Thus,  to  go  no  further  back  than 
the  first  century  of  the  Christian  era,  we  find  the  most  wondei  tul  nar- 
rations, alike  in  the  writings  of  pagan  and  Christian  historians,  of  the 
doings  ()^  the  Eastern  "  sorcerers  "  and  Jewish  "  exorcists  "  who  had 
spread  themselves  over  the  Roman  Empire.  Among  these  the  Simon 
Magus  slightly  mentioned  in  the  book  of  Acts  was  one  of  the  most 
conspicuous,  being  recorded  to  have  gained  so  great  a  repute  for  his 
**  magic  arts  "  as  to  have  been  summoned  to  Home  by  Nero  to  exhibit 
them  before  him ;  and  a  Ciiristian  father  goes  on  to  tell  how,  when 
Simon  was  borne  aloft  through  the  air  in  a  winged  chariot  in  the  sight 
of  the  emperor,  the  united  prayers  of  the  apostles  Peter  and  Paul,  pre- 
vailing over  the  demoniacal  agencies  that  sustained  him,  brought  him 
precipitately  to  the  ground.  Jn  our  own  day,  not  only  are  we  seri- 
ously assured  by  a  nobleman  of  high  scientitic  attainments  tliat  he 
himself  saw  Mr.  Home  sailing  in  the  air,  by  moonlight,  out  of  one 
window  and  in  at  another,  at  a  height  of  seventy  feet  from  the  ground  ; 
hut  eleven  persons  unite  in  declaring  that  !Mrs.  (inppy  was  not  only 
conveyed  throuL,'h  the  air  in  a  trance  all  the  way  from  Highbury  Park  • 
to  Lamb's  Conduit  Street,  but  was  brought  by  in\  isil)le  aL^cncy  into  a 
room  of  which  the  doors  and  windows  were  closed  and  fastened,  com- 
ing "  plump  down  "  in  a  state  of  complete  unconsciousness  and  j>artial 
deshabille  upon  a  table,  round  which  they  were  sitting  iu  the  dark, 
ahoulder  to  shoulder. 

Of  course,  if  you  accei)t  the  testimony  of  these  witnesses  to  the 
atrial  flights  of  Mr.  Honie  and  Mrs.  Guppy,  yon  can  have  no  reason 
whatever  for  refusing  credit  to  the  historic  evidence  of  the  demoniacal 
elevation  of  Simon  Magus,  and  the  victory  obtained  over  his  demons 
by  the  two  apostles.  And  you  are  still  more  bound  to  accept  the 
solemnly-attested  proofs  recorded  in  the  proceedings  of  onr  law  courts 
within  the  last  two  hundred  years,  of  the  aerial  transy)ort  of  witches 
to  attend  their  demoniacal  festivities;  the  belief  in  witchcraft  being 
then  accepted  not  only  by  the  ignorant  vulgar,  but  by  some  of  the 
wisest  men  of  the  time,  such  as  Lord  Bacon  and  Sir  Matthew  Hale, 
Bishop  Jewell,  Richard  Baxter,  Sir  Thomas  Browne,  and  Addison, 
while  the  denial  of  it  was  considered  as  virtual  atheism. 

The  general  progress  of  rationalism,  however,  as  Mr.  Lecky  has 
well  shown,  has  changed  all  this ;  and  to  accept  any  of  these  marvels 
we  moat  place  ourselves  in  the  mental  attitude  of  (be  narrator  of  Mrs.  y. 
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Giippy*8  flighty  who  glories  in  being  bo  oompletely  unfettered  by 
Bdentiflo  pr^udicee  m  to  be  free  to  bwaIIow  anything,  however  pre- 
poBterooB  and  impoBsible  in  the  eetimatlon  of.  soientifio  men,  that  his 
belief  in   Bj^tnal  ^  agenoiee  may  lead  him  to  ezpeot  as  probable. 

If  time  permitted,  it  would  be  my  endeavor  to  show  yon,  by  an  his- 
torioal  examination  of  these  marvels,  that  there  has  been  a  long  sne- 
oession  of  epidemic  delnsionB,  the  form  of  whieh  has  changed  from 
time  to  time,  while  their  essential  nature  has  remained  the  same 
throughout;  and  that  the  condition  which  underlies  them  all  is  M« 
9td0€Ction  of  the  ndnd  to  a  daminani  idea.  There  is  a  constitutional 
tendency  hi  many  minds  to  be  seised  by  some  strange  notion  which 
takes  entire  possession  of  them ;  so  that  all  the  actions  of  the  individ- 
ual thus  possessed  "  are  results  of  its  operation.  This  notion  may 
be  of  a  nature  purely  intellectual,  or  it  may  be  one  that  strongly  inter- 
ests the  feelings.  It  may  be  confined  to  a  small  group  of  individuals, 
or  it  may  spread  through  vast  multitudes.  Such  delusions  are  most 
tyrannous  and  most  liable  to  spread  when  connected  with  religious 
enthusiasm:  as  we  see  in  the  dancing  and  flagellant  manias  of  the 
middle  agea;  the  supposed  demoniacal  possession  that  afterward  be- 
came ooounon  in  the  nunneries  of  France  and  Germany ;  the  ecstatio 
revelations  of  Catholic  and  Protestant  viBionaries;  the  strange  per- 
formances of  the  Convulsionnaires  of  St.-Mddard,  which  have  been 
since  almost  paralleled  at  Methodist "  revivals  ^  and  camp-meetings ; 
the  preaching  epidemic  of  Lutheran  Sweden,  and  many  other  out- 
breaks of  a  nature  more  or  less  similar.  But  it  is  characteristic  of 
some  of  the  later  forms  of  these  epidemic  delusions  that  they  have 
connected  themselves  rather  witb  science  than  with  religion.  ^  Jn  fact, 
just  as  the  performances  of  Eastern  magi  took  the  strongest  hold  of 
the  Roman  mind  when  its  ^th  in  its  old  religious  beliefo  was  shaken 
to  its  foandations,  so  did  the  grandiose  pretensions  of  Mesmer — ^who 
claimed  the  discovery  of  a  new  force  in  Nature,  as  universal  as  gravi- 
tation, and  more  mysterious  in  its  eflects  than  electricity  and  magnet- 
ism—find the  most  ready  welcome  among  skeptical  votaries  of  novelty 
who  paved  the  way  for  the  French  Revolution ;  and  this  pseudo-scien- 
tific idea  gave  the  general  direction  to  the  doctrines  taught  by  Mes- 
mcr's  successors,  until,  in  the  supposed  "  spiritualistio  *'  manifestations, 
a  recurrence  to  the  religious  form  took  place,  which,  I  think,  may  be 
mainly  traced  to  the  emotional  longing  for  some  assurance  of  the  con- 
tinued existence  of  departed  friends,  and  hence  of  our  own  foture  ex- 
istence, which  the  intellectual  loosening  of  time-honored  beliefs  as  to 
the  immortality  of  the  soul  has  brought  into  doubt  with  many. 

I  must  limit  myself,  however,  to  this  later  phase  of  the  history,  and 
shall  endeavor  to  show  you  how  coiiipletely  the  extravagant  preten- 
sions of  mesmerism  and  odylis^m  liuve  been  disproved  by  scientific  in- 
vestigation; all  that  is  genuine  in  tlieir  phenomena  having  been  ac- 
N         counted  for  by  well-ascertained  physiological  principles;  while  the 
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•vidcnee  of  tbdr  higher  marTeU  has  inTtriablj  broken  down  when 
smbniitted  to  the  lenrehing  teits  impoeed  by  the  tnuned  experts  whom 
I  — to  be  alone  qnalified  to  pronooncc  judgment  upon  the 
matter. 

Nothing  it  more  eommon  than  to  hear  it  asierted  that  theie  are 
tab|eeta  whioh  any  pereon  of  ordinary  intelligauMi  oao  inyeetigate  for 
himael£  Bnt  the  ebemiat  and  the  physieiat  would  moat  aaenredly 
demar  to  any  soeh  aaaomption  in  regard  to  a  chemical  or  phy^ioal 
inquiry;  the  physiologist  and  geologist  would  make  the  aame  protest 
against  the  judgment  of  nnakiUed  persona  in  qnettiont  of  physiology 
and  geology ;  and  a  study  of  meramrism,  odylisni,  and  Bpiritnalism, 
extending  OTer  more  than  forty  years,  may  be  thought  to  justify  me 
in  oontendiog  that  a  knowledge  of  the  physiology  and  pathology  of 
the  hnman  mind,  of  its  extraordinary  tendency  to  self-deception  in  re- 
gard to  matters  in  which  its  feelings  are  interested,  of  its  Uability  to 
place  undue  confidence  in  persons  having  an  intsrsst  in  deoeiving,  and 
of  the  modes  in  which  fiidlacies  are  best  to  ba  deteetei  sod  frauds  ex- 
posed, is  an  indispensable  qualification  both  for  the  disarimination  of 
the  genuine  from  the  false,  and  for  the  reduction  of  the  genuine  to  its 
tme  shape  and  proportions. 

And  I  further  hold,  not  only  that  it  is  quite  legitimate  for  the  in- 
quirer to  enter  upon  this  study  with  that  prepossession  in  favor  of 
the  ascertained  and  universally  admitted  laws  of  Nature  which  believ- 
ers in  spiritualism  make  it  a  reproach  against  men  of  science  that  they 
entertain,  but  also  that  experience  proves  that  a  prepossession  in  favor 
of  some  "  occult  agency  is  almost  sure  to  lead  the  investigator  to  the 
too  ready  acce])tance  of  evidence  of  its  operation.  I  would  be  tlie  last 
to  aiHrm  that  there  is  not  "much  more  in  ln-avcn  and  earth  than  is 
known  to  our  philosophy;"  and  would  be  amoiiLC  the  first  to  welcome 
any  addition  to  our  real  knowledtfe  of  the  great  agt  iicies  of  Nature. 
But  my  contentiuu  i?*,  that  no  new  |>rincipK'  of  action  has -any  elaim 
to  scientific  acceptance,  save  upon  evidence  as  compU'te  and  satisfac- 
tory as  that  which  would  be  required  iu  any  other  scientific  investi- 
gation. 

The  recent  history  of  Mr.  Crookes's  most  admirable  invention,  the* 
radiometer,  is  pregnant  with  lessons  on  this  point.  When  this  was 
first  exhibited  to  the  admiring  gaze  of  the  large  body  of  scientific 
men  assembled  at  the  soiree  of  the  Koyal  Society,  there  was  j)rt»l»;il»l y 
no  one  who  was  not  ready  to  believe  with  its  inventor  that  the  driving 
round  of  its  vanes  was  efteeted  by  fif/ftt  ;  and  the  eminent  pljysicists 
in  whose  judgment  the  greatest  confidence  was  placed,  seemed  to  liave 
no  doubt  that  tliis  mechanical  agency  was  sonietiiing  oiitside  ojitics 
properly  so  called,  and  was,  in  fact,  if  not  a  new  force  in  Nature,  anew 
moihis  f}f>ernn<Ii  of  a  force  previou>«ly  known  nnder  another  form. 
There  was  here,  then,  a  perfect  reatliness  to  a<lmit  a  novelty  which 
seemed  so  unmistakably  demonstrated,  though  transcending  all  previ- 
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oub  ezperienoe.  But  after  some  little  time  the  question  was  raiaed 
whether  the  effect  was  not  really  due  to  action  of  heat  upon  the 
attenuated  vapor  of  which  it  was  imposaible  entirely  to  get  rid;  and 
the  lesnlt  of  a  moat  carefnl  and  elaborate  experimental  inquiry,  in 
which  Nature  has  been  pnt  to  the  question  in  every  conceivable  mode, 
haa  been  to  make  it,  I  believe,  almost  if  not  quite  certain  that  the  first 
view  was  incorrect,  and  that  heat  is  the  real  moving  power,  acting 
under  pecoliar  conditions,  but  in  no  new  mode. 

No  examination  of  the  phenomena  of  spiritualism  can  give  the  least 
satisfaction  to  the  mind  trained  in  philosophical  habits  of  thought, 
unless  it  shall  have  been,  in  its  way,  as  seardiing  and  complete  as  this. 
And  when  scientific  men  are  invited  to  dark  s^ees,  or  admitted  only 
under  the  condition  that  they  shall  merely  look  on  and  not*  inquire 
too  closely,  they  feel  that  the  matter  is  one  with  which  they  aie  en* 
tirely  precluded  from  dealing.  When,  again,  having  seen  what  ap- 
pears to  them  to  present  the  character  of  a  very  transparent  conjuring 
trick,  they  ask  for  a  repetition  of  it  under  test-conditions  admitted  to 
be  Mr,  their  usual  experience  is  that  they  wait  in  vain  (for  hours  it 
may  be)  for  such  repetition,  and  are  then  told  that  they  have  brought 
an  atmosphere  of  incredulity  "  with  them,  which  prevents  the  mani- 
festation. Now,  I  by  no  means  affirm  that  the  claims  of  spiritualism 
are  cKsproved  by  these  failures;  but  I  do  contend  that,  until  the  evi- 
dence advanced  by  believers  in  those  claims  has  stood  the  test  of  the 
same  sifting  and  cross-examination  by  skeptical  experts  that  would 
be  applied  in  the  case  of  any  other  scientific  inquiry,  it  has  no  claim 
upon  general  acceptance;  and  I  shall  now  proceed  to  Justify  that  con- 
tention by  an  appeal  to  the  history  of  previous  inquiries  of  the  like 
kind. 

It  was  about  the  year  1772  that  Mesmer,  who  had  previously  pub- 
lished a  dissertation  **  On  the  Infinence  of  the  Planets  on  the  Human 
Body,**  announced  his  discovery  of  a  universal  fluid,  the  immediate 
agent  of  all  the  phenomena  of  Nature,  in  which  life  originates,  and  by 
which  it  is  preserved;**  and  asserted  that  he  had  further  discovered 
the  power  of  regulating  the  operations  of  this  fluid,  to  guide  its  cur- 
rents in  healthy  channels,  and  to  obliterate  by  its  meana  the  tracks  of 
disease.  This  power  he  in  the  first  instance  professed  to  guide  by  the 
use  of  magnets ;  but  having  quarreled  with  Father  Hell,  a  Professor 
of  Astronomy  at  Vienna,  who  had  furnished  him  with  the  magnets 
with  which  he  made  his  expenments,  and  who  then  claimed  the  dis- 
covery of  their  curative  agency,  Mesmer  went  on  to  assert  that  he 
could  concentrate  the  power  in  and  liberate  it  from  any  substance  he 
pleased,  could  cliarge  jars  with  it  (as  with  electricity)  and  discharge 
them  at  his  ])leasure,  and  could  cure  by  its  means  the  most  intractable 
diseases.  Ilavintr  created  a  Gjreat  sensation  in  Bavaria  and  Switzer- 
land  by  his  mysterious  manipulations,  and  by  the  novel  etVects  which 
they  often  produced,  Mesmer  returned  to  Vienna,  and  undertook  to  cure 
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of  oompleie  blindiMM  %  oelebrmted  singer,  Hademoiielle  Parftdii^  who 
had  been  for  ton  joan  nnraoeewfnlly  treated  bjr  the  conrt  phyiioiao. 
Hb  olaim  to  n  partial  anoceai,  however,  which  waa  in  the  first  instance 
enpportedbyhis  patient,  aeeined  to  haye  been  afterward  ao  oompktely 
diaprored  by  carefnl  triala  of  her  yianal  powera,that  he  found  bimaelf 
obliged  to  qoit  Vienna  abmptly,  and  thence  proceeded  to  Paris,  where 
he  aoon  prodoeed  a  great  aenaation.  The  atate  of  French  aooiety  at 
that  time,  as  I  hare  already  remarhed,  waa  pecnliarly  ihTorable  to  hia 
pretenaiona.  A  fisTeriah  ezottability  prevailed,  whidi  canaed  the  pub- 
lie  mind  to  be  violently  agitated  by  every  question  which  it  took  np. 
And  Meamer  aoon  fonnd  it  advaatageooa  to  challenge  the  learned 
aodetiea  of  the  capital  to  enter  the  Ibta  againat  him ;  ^e  atorm  of  op- 
position which  he  thna  provoked  having  the  eilect  of  bringing  over 
to  his  side  a  large  nomber  of  devoted  disciplea  and  ardent  partisans. 
He  proleaaed  to  diatribnte  the  magnetic  fluid  to  hia  congregated  pa- 
tienta  firom  a  haqu€f  or  magnetic  tub  which  he  h|d  impregnated  with 
H,  each  individual  holding  a  rod  which  proceeded  from  the  haquet ; 
bat  when  the  caae  waa  particularly  intereating,  or  likely  to  be  par- 
ticularly profitable,  he  took  it  in  hand  for  peraonal  magnetisation. 
All  the  Burroundinga  were  auch  as  to  flavor,  in  the  hyaterical  aubjecta 
who  conatituted  the  great  bulk  of  his  patients,  the  nervMS  paroxysm 
termed  the   criaia,^  which  waa  at  oaee  recogniaed  by  medical  men  as 
only  a  modified  form  of  what  ia  commonly  known  aa  an   hyaterio  fit  ;** 
the  Influence  of  the  imitative  tendency  being  manifeated  as  it  ia  ih 
casea  where  auch  fita  run  through  a  school,  nunnery,  factory,  or  revi> 
▼aliat-meeting^  in  which  a  number  of  auitable  anl^ta  are  collected 
together*  And  it  waa  chiefly  on  aecount  of  the  moral  disorders  to 
which  Meamei'a  proeeedings  seemed  Ukely  to  give  rise  that  the  French 
Qovemment  directed  a  aeientlflc  commiaaioD,  including  the  most  emi- 
nent soeanlff  of  the  tlme^-fluoh  aa  Iiavoiaier,  Bailly,  and  neiijnnun 
Franklin — to  inquire  into  them.   After  careful  investigation  they  cnnic 
to  the  oonelosion  that  there  waa  no  evidence  whatever  of  any  special 
agency  proceeding  from  the  baquet ;  for  not  only  were  they  iinuhh'  to 
detect  the  passage  of  any  influence  from  it  tliat  was  appreeiahle,  either 
by  electrio,  magnetic,  or  chemical  tests,  or  by  the  evidence  of  any  of 
their  senses  ;  but,  on  blindfolding  those  who  seemed  to  be  most  sus- 
ceptible to  its  supposed  influence,  all  its  ordinary  efTects  were  pro- 
duced when  they  were  without  any  connection  with  it,  bnf  helnred 
that  it  cj'isted.    And  so,  when  in  a  j^arden  of  which  certain  trees  had 
been  magnetized,  the  patients, eillier  when  blindfolded,  or  when  igno- 
rant which  trees  had  been  magnetized,  would  be  thrown  into  a  convul- 
sive fit  if  they  believed  themselves  to  be  near  a  magnet I/amI  tree,  but 
were  really  at  a  distance  from  it;  while,  conversely,  no  effect  would  fol- 
low their  close  proximity  to  one  of  these  trees  when  they  belicveil  iheni- 
selves  to  be  at  a  distance  from  any  of  them.    Further,  the  commissioners 
reported  tliat,  although  some  cures  might  be  wrought  by  the  mesmeric 
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treatment,  it  was  not  without  danger,  eince  tbe  eonvnlnons  ezeited 
were  often  violent  and  exceedingly  apt  to  spread,  especially  among 
men  feeble  in  body  and  weak  in  mind,  and  almoBt  nniyeraally  among 
women ;  and  tbey  dwelt  strongly  also  on  tbe  moral  dangers  wbieh,  as 
their  inqoiries  showed,  attended  these  practices. 

Kow,  this  report,  although  referring  to  a  form  of  mesmeric  pro- 
cedure which  has  long  since  passed  into  disrepute,  really  deals  With 
what  I  hold  to  be  an  important  principle  of  action,  which,  long  vague- 
ly recoguized  under  the  term  imagination,**  now  takes  a  definite 
rank  in  physiological  science ;  namely,  that  in  indiyiduals  of  that  ex- 
citable nenrous  temperament  which  is  known  as  *^  hysterical  (a  tem- 
perament by  no  means  confined  to  women,  but  rare  in  healthy  and 
vigorous  men),  the  expectation  of  a  certain  result  is  often  sufficient  to 
evoke  it.  Of  the  influence  of  this  ''expectancy  "  in  producing  most 
remarkable  changes  in  the  bodily  organism,  either  curative  or  morbid, 
the  history  of  medicine  affords  abundant  and  varied  illustrations  ;  and 
I  shall  presently  show  you  that  it  operates  no  less  remarkably  in  call- 
ing forth  movements  which,  not  being  consciously  directed  by  the 
person  who  executes  them,  have  been  attributed  to  hypothetical  occult 
agencies. 

I  shall  not  trace  the  further  history  of  Mesmer,  or  of  the  syRtem 
advocale<l  by  himself;  contenting  myself  with  one  ludicrous  example 
of  the  absurdity  of  his  pretensions.  When  asked  in  his  old  age  by  one 
of  his  disciples  why  he  ordered  his  patients  to  bathe  in  river-water  in 
preference  to  well-water,  he  replied  that  it  was  because  river-water  is 
exjxtsed  to  the  sun's  rays  ;  and  when  further  asked  how  tliese  alfected 
it  in  any  other  way  than  by  the  warmth  they  excited,  he  replied, 
*'  Dear  doctor,  the  reason  why  all  water  exposed  to  the  rays  of  the 
snn  is  superior  to  all  other  water  is  because  it  is  magnetized — since 
twenty  years  ago  I  ma<jnetized  the  sun/^^ 

In  tlie  liands  of  some  of  his  pupils,  however,  animal  magnetism,  or 
Mesmerism  (as  it  gradually  came  to  be  generally  called),  assumed  an 
entirely  new  devolopment.  It  was  discovered  by  the  Marquis  de  Puy- 
segur,  a  irreat  lande<l  ])roprietor,  who  aj^pears  to  have  practised  the 
art  most  disinterestedly  for  the  sole  benefit  of  his  tenantry  and  ]'Oor 
neighbors,  that  a  state  of  profound  insensibility  might  be  induced  by 
very  simple  methods  in  some  individuals,  and  a  stale  akin  to  somnam- 
bulism in  others;  and  this  discovery  was  taken  up  and  brought  into 
vogue  by  numerous  mesmerizers  in  France  and  Germany,  while,  dur- 
ing the  iong  Continental  war,  and  for  some  time  afterward,  it  remained 
almost  unknown  in  England.  Attention  seems  to  have  been  first 
drawn  to  it  in  this  country  by  the  publication  of  the  account  of  a 
severe  operation  performed  in  1820,  by  M.  Cloquet,  one  of  tlie  most 
eminent  surgeons  of  Paris,  on  a  female  patient  who  had  been  thrown 
by  mesmerism  into  the  state  of  somnambulism  ;  in  which,  though  able 
to  converse  with  those  around  her,  she  showed  herself  entirely  insen* 
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sfble  to  puin,  while  of  all  that  took  place  in  it  elie  liaJ  subMMjiicntly 
no  recollection  wliatever.  About  twelve  years  afterward,  two  ampu- 
tations were  perforMU'<l  in  our  own  country — one  in  XottinLjh:inisliire, 
aud  the  other  in  Leicesterhhire — ujton  nioMuerized  patients,  who  showed 
no  other  sit^n  of  consciousness  than  an  almost  inaudible  moaning; 
both  of  till  Hi  exhibiting  an  uninterrupted  placidity  of  countenance, 
and  declaring,  when  brought  back  to  their  ordinary  state,  that  they 
were  utterly  unaware  of  what  had  been  done  to  them  during  their 
sleep.  And  not  long  afterward  Dr.  Esdaile,  a  surgeon  in  Calcutta, 
gave  details  of  numerous  most  severe  antl  tedious  operations  per- 
formed by  him,  without  the  infliction  of  pain,  upon  nativts  in  whom 
he  had  induced  tlio  mesmeric  sleep — the  rank  of  j>residency  surgeon 
being  conferred  upon  him  by  Lord  Dalhousie  (then  (iovernor-General 
of  India),  "in  acknowledgment  of  the  s»  rvices  he  liad  rendered  to 
humanity.''*  The  results  of  minor  experiments  performed  by  various 
persons,  de?»irous  of  testing  the  reality  of  this  state,  were  quite  in  har- 
mony with  these.  Writing  in  1H45,  Dr.  Noble,  of  Manchester  (with 
whom  I  was  early  brought  into  asfiOciatioQ  by  <^ir  John  Forbes  iu  the 
porsoit  of  tbifl  inquiry),  said : 

"  We  hkwt  teen  e  needle  throat  deeply  under  the  neO  of  e  woman  sleeping 
mesmerieaHy,  without  ite  ezolting  a  quiver ;  we  have  seen  pungent  snnff  in  large 

quantities  passed  up  the  nostrils  under  the  same  circumstances,  without  any 
sneezing  being  produced  until  tlie  pati»»nt  was  ronsod,  nmny  minutes  afterward; 
we  have  noticed  an  innnuiiity  from  all  sliot  k  when  por('U.Hsion-oiij>«  luivo  been 
discharged  sn«hlenly  nnd  loudly  close  to  the  «-  !ir ;  and  wo  have  obs^crvLMl  a  pa- 
tient's little-fiugcr  iu  thu  llaiue  of  a  candle,  and  ytt  no  indication  of  pain.  In 
this  latter  case  all  idea  of  there  having  been  conragooos  dissimulation  was  re- 
moved  from  our  mind  in  seeing  the  same  patient  afterward  evince  both  surprise 
and  Indignation  at  the  treatment  reoelved;  asi  from  partlenUff  droomataneea,  a 
flobotantial  inoonvenlenoe  waa  to  remit  from  the  iqjury  to  the  finger,  whieh  wae 
by  no  metfia  aU^*" 

This  "  mesmeric  sleep"  corresponds  precisely  in  character  with 
wliat  is  known  in  nu-dicine  as  "hysti-rie  coin;\;"  the  insensibility 
being  as  profound,  while  if  lasts,  as  in  the  coma  of  narcotic  ])oi8oning 
or  pressure  on  the  brain  ;  but  coming  on  and  passing  off  with  such 
suddenness  as  to  show  that  it  is  (b'jH'ndent  upon  some  transient  con- 
dition of  the  sensorium,  which,  with  our  j)resent  knowledge,  we  can 
pretty  certainly  assign  to  a  reduction  in  the  supply  of  blood  caused 
by  a  sort  of  spasmodic  contraction  of  the  blood-vessels.  That  there 
is  no  ade<|uat»'  ground  f(»r  regarding  it  as  otherwise  than  r^a/,  appears 
further  from  the  <liscovery  made  not  long  afterward  l)y  Mr.  Braid,  a 
surgeon  j)ractising  at  Manchester,  that  he  could  induce  it  by  a  very 
simple  method,  which  is  not  only  even  more  efl^ective  than  the  "passes" 
of  the  mesmerizer,  but  is,  moreover,  quite  independent  of  any  other 
will  than  that  of  the  person  who  subjeots  himself  to  it.  He  found  that 
>  BrUUkndnareigf^M^iiMl  JMw,  April,  1848. 
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this  state  (which  he  designated  as  hypnotism)  could  be  induced  in  a 
large  ])roportion  of  individuals  of  either  sex,  and  of  all  ranks,  ages, 
and  temperaments,  who  determinately  fix  tlieir  gaze  for  several  minutes 
consecutively  on  an  object  brought  so  near  to  their  eyes  as  to  require 
a  degree  of  convergence  of  their  axes  that  is  maintaiuable  only  bj  a 
strong  effort.' 

The  first  state  thus  induced  is  usually  one  of  profound  comatose 
pleep ;  the  subject "  not  being  capable  of  being  roused  by  sensory 
impressions  of  any  ordinary  kind,  and  bearing  without  the  least  indi- 
cation of  consciousness  what  would  ordinarily  produce  intolerable  un- 
easiness or  even  severe  pain.  But,  after  some  little  time,  this  state 
very  conimonly  passes  into  one  of  somnambulism,  which  again  corre- 
Bponds  closely  on  the  one  hand  with  jtafural^  and  on  the  other  with 
mesmeriCy  somnambulism.  In  fact,  it  has  been  by  the  study  of  the 
somnambulism  artificially  induced  by  Mr.  Braid's  process  that  the 
essential  nature  of  this  condition  has  been  elucidated,  and  that  a 
scientifio  rcUionaU  can  now  be  given  of  a  large  proportion  of  the 
phenomena  reported  by  mesmerizers  as  having  been  presented  by 
their  somnambules. 

It  has  been  claimed  for  certain  mesmeric  Bomnambules,  however, 
that  they  ooeasionally  possess  an  intelligence  altogether  superhuman 
as  to  things  present,  past,  and  future,  which  has  received  the  designa- 
tion *^  lucidity ; "  and  it  is  contended  that  the  testimony  on  which  we 
accept  the  reality  of  phenomena  which  are  conformable  to  onr  scientific 
experience  ought  to  satisfy  us  equally  as  to  the  genuineness  of  those 
designated  as  ^'  the  higher,"  which  not  only  transcend  but  absolutely 
contradict  what  the  mass  of  enlightened  men  wonld  regard  as  univer- 
sal experience.  This  contention,  however,  seems  to  me  to  rest  upon 
an  entirely  incorrect  appreciation  of  the  probative  force  of  evidence ; 
for,  as  I  shall  endeavor  to  prove  to  yon  in  my  succeeding  lecture,  the 
only  secnre  basis  for  onr  belief  on  any  subject  is  the  confirmation 
afforded  to  external  testimony  by  our  sense  of  the  inherent  probability 
of  the  fact  testified  to;  so  that,  as  has  been  well  remarked,  evidence 
tendered  in  support  of  what  is  new  must  correspond  in  strength  with 
the  degree  of  its  incompatibflity  with  doctrines  generally  admitted  as 
true ;  and,  where  statements  obviously  contravene  all  past  experience 

>  Mr.  Braid's  pecnTiar  Piicccsf  in  inducinp  thi?  state  pccmcd  to  dopcnd  pnrtly  upon 
h=a  iTKxie  of  working  hi.s  niothod,  and  partly  upon  tho  *'  expectancy  "  ot  his  bubjecU. 
Finding  a  brigiit  otyi-ct  preferable,  he  usually  employed  bid  silver  lancet-cage,  which  he 
held  in  the  first  place  at  ordinary  reading-distance,  rather  ibove  the  pltne  of  the  eyes; 
he  then  ehmly  approziinated  it  toward  the  middle  point,  n  little  t1>0Te  the  bridge  of 
the  nose,  keeplni;  hie  own  eyee  steeday  fliced  opoB  those  of  his  "ealiijMt,''  and  watch 
ing  carefully  the  direction  of  their  axes.  If  he  perceived  their  convergence  to  be  at  all 
relaxed,  he  withdrew  the  object  until  the  axes  were  both  apain  directed  to  it ;  and  then 
airairi  approximated  it  as  closely  as  was  compatible  wiih  their  continued  convergence. 
When  this  could  be  maintained  for  a  sufficient  length  of  time  upon  an  object  at  no  more 
than  tbont  three  iaehes*  disluiee,  the  eomatose  slate  generally  superrened. 
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mod  the  aniTeml  oonaeni  of  mankind,  any  evidence  it  inadequate  to 
the  proof^  which  is  not  complete,  beyond  ■vepioion,  and  abiokitely  in- 
eapable  oif  being  explained  away.** 

Patting  aaide  for  the  preient  the  diflcnsnon  of  these  aiMrted  mar- 
Tela,  I  ihali  try  to  set  before  you  briefly  the  essential  characters  which 
dtatingnish  the  state  of  somnambiilisni  (whether  natnral  or  acquired) 
on  the  one  hand  from  dreaming,  and  on  the  other  from  the  ordinary  . 
waking  condition.  As  in  both  these,  the  mind  is  in  a  state  of  activity ; 
bat,  as  in  dreaming,  its  activity  is  free  from  that  controlling  power  of 
the  will  by  which  it  is  directed  in  the  wakbg  state ;  and  is  also  re- 
moved ISjclfejs  hwt  by  the  complete  ignorance  of  all  that  has  passed  \A/v  q 
in  it,  which  is  manifested  by  the  sabject "  when  called  back  to  his 
waking  seli^  although  the  events  of  one  access  of  this  second  oon- 
scioosness may  vividly  present  themselves  in  the  next,  as  if  they  had 
happened  only  just  before.  Again,  instead  of  all  the  senses  being 
■hat  op,  as  in  ordinary  dreaming  sleep,  some  of  them  are  not  only 
awake,  but  pretematurally  impressible ;  so  that  the  course  of  the  som- 
nambulist's thought  may  be  completely  directed  by  suggestions  of  any 
kind  that  can  be  conveyed  from  without  through  the  sense-channels 
which  still  remain  open.  But,  further,  while  the  mind  of  the  ordinary 
dreamer  can  no  more  produce  movements  in  his  body  than  his  im* 
pressions  on  sense-oigans  can  affect  hb  mind,  that  of  the  somnambulut 
retains  fuQ  direction  of  his  body  (in  so  fisr,  at  least,  as  his  senses  serve 
to  guide  its  movements) ;  so  that  he  oclt  his  dreams  as  if  they  were 
his  waking  thoughts.  The  mesmerised  or  hypnotised  somnambnle 
may,  in  fact,  be  characterised  as  a  wtuciom  atitomotofi^  which,  by 
appropriate  suggestions,  may  be  made  to  think,  feel,  say,  or  do,  almost 
anything  that  its  director  wills  it  to  think,  fbel,  say,  or  do;  with  this 
remarkable  peculiarity,  that  its  whole  power  seems  concentrated  upon 
the  state  of  activity  in  which  it  is  at  each  moment,  so  that  every 
faculty  it  is  capable  of  exertmg  may  become  extraor^narily  intensified. 
Thus,  while  vision  is  usually  suspended,  the  senses  of  hearing,  smell, 
and  touch,  with  the  muscular  sense,  are  often  pretematurally  acute, 
in  consequence,  it  would  seem,  of  the  undistracted  concentration  of 
the  attention  on  Aetr  indications.  I  could  give  you  many  curious  in- 
stances of  this,  which  I  have  myself  witnessed,  as  also  of  the  great  ex- 
ertion of  muscular  power  by  subjects  of  extremely  feeble  physique  ; 
but  as  they  are  all  obviously  referable  to  this  one  simple  principle,  I 
need  not  dwell  on  their  details,  preferring  to  narrate  one  which  I  did 
not  myself  witness,  but  which  was  reported  to  me  on  most  trustworthy 
aathority,  of  a  remarkable  manifestation  of  a  power  of  iuHtaiivo  vocal- 
isation that  is  ordinarily  attainable  only  after  lonj;  ])racti<e.  When 
Jenny  Lind  was  singing  at  Manchester,  she  was  invite  d  by  Mr.  Hraid 
to  hear  the  performances  of  one  of  his  hypnotized  suhjcotf*,  an  illiterate 
factory-girl,  who  had  an  excellent  voice  and  ear,  but  whose  niusieal 
powers  had  received  scarcely  any  cultivation.    This  girl,  in  the  hyp- 
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notio  state,  followed  the  Swedish  nightingale's  songs  in  different  lan- 
guages both  instantaneonslj  and  correctly ;  and  when,  in  order  to  teat 
her  powers,  Mademoiselle  Lbid  extemporiaed  a  long  and  elaborate  chro- 
matic exercise,  she  imitated  this  with  no  less  precinon,  though  nnab)is 
in  her  waking  state  eren  to  attempt  anything  of  the  sort.  Now,  I  wi^ 
you  to  compare  this  case  with  another,  which  was  reported  abont  the 
same  time  upon  what  seemed  equally  Qnezceptionable  testimony. 
When  Miss  Martineau  first  avowed  her  conversion  to  mesmerism,  the 

extraordinary  performances  of  her  servant  J  were  much  talked  of; 

and,  among  other  marvels,  it  was  asserted  that  she  could  converse, 
when  in  her  mesmeric  state,  in  languages  she  had  never  Karned,  and 
of  which  she  knew  nothing  when  awake — the  particular  fact  being  ex- 
plicitly .stated  that  Lord  Morjicth  had  tested  this  })owc'r  and  had  found 
it  real.    Now,  you  will  readily  perceive  that,  supposing  the  testimony 
in  these  two  cases  to  have  been  exactly  the  same,  its  probative  force 
would  have  been  very  different.    For  the  first  of  them,  though  unpre- 
cedented, presented  no  scientific  improbability  to  those  who  were  pre- 
pared, by  their  careful  study  of  the  phenomena  of  liypnotisni,  to  be- 
lieve that  the  power  of  imitative  vocalization,  like  any  other,  might 
be  intensified  by  the  concentration  of  the  "  subject's"  whole  attention 
upon  the  performance.    Ihit  it  seemed  inconceivable  that  an  unedu- 
cated Bervant-girl  could  understand  what  was  said  to  her  in  a  lan- 
guage she  had  never  karned;  still  nior(\,  that  phe  should  be  able  to 
reply  in  the  same  language.    And  the  only  possible  explanation  of 
the  fact,  ifff^<'t  if  iras,  short  of  a  miracle,  may  have  lain  either  in  her 
having  learned  the  language  long  lieioro  and  sul)sequently  forgotten 
it,  or  in  her  being  able  by  "  thought-reading  "  (which  is  maintained 
by  some,  even  at  the  present  time,  to  be  one  of  the  attril)utes  of  the 
mesmeric  state)  to  divine  and  express  the  answer  expected  by  Lord 
Morj)eth.    Fmt  the  marvel  was  entirely  dissipated  by  the  inquiries  of 
Dr.  Noble,  who,  being  very  desirous  of  getting  at  the  exact  truth, 
first  applied  for  information  to  a  near  relative  of  Miss  Martineau,  and 
was  told  by  him  that  the  report  was  not  quite  accurate ;  for,  on 

Lord  Morpeth  putting  a  question  to  J          in  a  foreign  language, 

J  had  replied  appropriately  in  her  own  vernacular.  ITer  compre- 
hension of  Lord  Morpeth's  question,  however,  appean  <1  in  itself  snf- 
oiently  strange  to  be  suggestive  of  some  fallacy;  and  having  an  ojv 
portunity  not  long  afterward  of  asking  Lord  ISIorpeth  himself  what 
was  the  real  state  of  the  case,  Dr.  Noble  learned  from  him  that  when 
he  put  a  question  to  J  in  a  foreign  language  she  imitated  his 
sjpeech  after  a  fashion  by  an  unmeaning  articulation  of  sound. 

On  the  lesson  which  this  case  affords  as  to  the  credibility  of  testi- 
mony in  regard  to  what  are  called  the  "  higher  phenomena  of  mes- 
merism. I  shall  enlarge  in  my  succeeding  lecture,  and  at  present! 
shall  only  remark  that  it  was  shown  by  careful  comparison  between 
the  phenomena  displayed  by  the  same  individuals,  when  mesmerised 
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IB  the  ordinary  way,  and  "  bypnotiied  by  Mr.  Braid'i  proceat,  thaV 
tbere  waa  no  other  differanoe  between  the  two  itates  than  that  arising 
from  the  tpeoial  rapport  between  the  mesmeriier  andhia  inbjcct ;  and 
that  thia  waa  elearly  explicable  by  the  expectancy  "  under  which  the 
**  inbject "  passed  into  the  state  of  second  oonseioosness.  For  Mr. 
Braid  fonnd  himself  able,  by  assoring  hia  **  subjects  ^  during  the  in* 
dvetion  of  the  coma,  that  they  would  bear  the  voice  of  one  particular 
person  and  no  other,  to  establish  this  rapport  with  any  person  he 
might  choose  |  the  case  being  strictly  analogous  to  the  awaking  of  the 
telegraph-eleik  by  the  ellohing  of  his  needles,  of  the  doctor  by  his 
night-bell,  or  of  the  mother  by  her  infant's  cry,  though  all  would  sleep 
soundly  through  iSsr  louder  noises  to  which  they  felt  no  call  to  attend. 
And  thus,  as  was  pointed  out  long  since  by  Dr.  Koble  and  myself, 
not  only  may  the  general  reality  of  the  mesmeric  somnambulism  be 
fully  admitted,  but  a  scientific  rationale  may  be  fonnd  for  its  supposed 
distinctive  peculiarities,  without  the  assumption  of  any  special  mag- 
netic "  or  **  mesmeric  "  agency. 

It  is  affirmed,  however,  that  proof  of  this  agency  ts  furnished  by 
thf»  power  of  the  "silent  will"  of  the  raesraerizer  to  induce  tbe  sleep 
in  "  subjects  "  who  are  not  in  the  least  aware  that  it  is  being  exerted; 
ami,  further,  to  direct  from  a  distance  the  actions  of  the  somnambule. 
Doubtless,  if  satisfactory  proof  of  this  assortion  could  be  furnished,  it 
would  go  far  to  establisli  the  claim.  Hut  nothing  is  more  difficult 
than  to  eliminate  all  sources  of  fallacy  in  this  matter.  For  while  it  is 
admitted  by  mesmerizers  that  the  belief  that  tlie  influence  is  being  ex- 
erted is  quite  sufficient  in  hal»itual  somnaniluiles  to  induce  the  result, 
it  is  equally  certain  that  such  "sensitives''  ari'  niarvelously  quiek  at 
guessing  from  slight  intimations  what  is  expected  to  happen.  And  it 
has  been  repeatedly  fonnd  that  mesmerizers  who  had  no  hesitation  in 
asserting  that  they  could  send  particular  "suhjerts"  to  sleep, or  could 
affect  them  in  other  ways,  by  an  effort  of  silent  will,  have  utterly  faikMl 
to  do  so  when  these  subjects  were  carefully  kept  from  any  suspicion 
that  such  will  was  being  exi  rted.  Thus,  Dr.  XoV»le  has  recorded  the 
case  of  a  friend  of  his  own,  who,  believing  himself  able  thus  to  influence 
a  female  servant  whom  he  had  repeatedly  mesmerized,  accepted  with 
the  full  assurance  of  confident  faith  a  proposal  to  make  this  exj)eri- 
ment  in  Dr.  Noble's  house  instead  of  his  own.  The  girl,  having  been 
sent  thither  with  a  note,  was  told  to  sit  down  in  Dr.  Noble's  consult- 
ing-room while  the  answer  was  bting  written;  her  chair  being  close 
to  a  partially-open  door,  on  the  other  side  of  which  her  master,  whom 
she  supposed  to  be  elsewhere,  had  previously  taken  up  his  position. 
Although  this  gentleman  had  usually  found  two  or  three  nnnutes  suf- 
ficient to  send  the  girl  to  sleep  when  lie  was  in  his  own  drawing-room 
and  she  was  in  the  kitchen,  the  two  being  separated  by  intt  rvcning 
walls  and  flooring,  yet  when  ho  put  forth  his  whole  force  for  a  quarter 
of  an  hour  within  two  feet  of  her,  with  only  a  partially-closed  door 
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between  them,  it  was  entirely  without  result ;  and  no  other  reason 
for  the  failure  could  be  assigned  than  her  entire  freedom  from  expect- 
ancy. So,  in  another  case,  in  wliich  Mr.  Lewis  (accounted  one  ol  iht- 
most  powerful  mesmerists  of  his  time)  undertook  to  direct  the  actions 
of  his  somuambule  in  the  next  room,  according  to  a  proLrrammc  afrreed 
on  between  himself  and  one  set  of  witnesses,  while  the  actions  actually 
performed  were  recorded  and  timed  by  another  set,  there  was  found 
to  be  so  complete  a  disconhiiKC  between  the  progrannne  "  willed  " 
and  the  actions  really  executed  as  entirely  to  negative  the  idea  of 
any  dependence  of  the  latter  upon  the  direct iug  pdwrr  of  the  nies- 
meri/er — the  sujjposed  relation  having  obviously  grown  up  under  the 
haljitual  repetition  of  a  certain  succession  of  performances  (such  as  I 
had  myself  frec^uently  witnessed),  which  the  s(»ninambule  supposed 
himself  expected  to  go  through  in  the  same  order.'  A  converse  ex- 
periment, performed  by  Dr.  Elliotson  himsilf,  satisfied  him  that  ex- 
pectancy would  take  tlie  place  of  what  he  maintaiiu  d  t<>  be  the  real 
mesmeric  influence.  Having  told  one  of  his  hahltuees  that  he  would 
go  into  the  next  room  and  nu  snierize  her  through  the  door,  he  retired, 
shut  the  door,  performed  no  mesmeric  passes,  but  trie<l  to  forget  her, 
walked  away  from  the  door,  busied  himself  witli  something  else,  and 
even  walked  into  a  third  room  ;  and,  on  returning  in  h-ss  than  ten 
minutes,  found  the  girl  in  her  usual  sleep-waking  condition.  The  ex- 
treme susceptihility  of  many  of  these  "sensitive"  suhjects  further 
accounts  for  their  being  allVcted  (without  any  intentional  deceit)  by 
physical  impressions  which  are  quite  impcrecjttible  tootliers:  such 
as  slight  differences  in  temperature,  when  two  coins  arc  jircscntcd  to 
them,  of  which  one  has  been  held  in  the  hand  of  the  mesnierizer ;  or 
two  wineglasses  of  water,  into  one  of  wliich  he  has  dippt  d  his  finger 
for  a  short  tinu*.  But  the  hcliefih^i  he  has  transmitted  his  intiuence 
in  any  mode  is  quite  sufficient  to  produce  the  result,  as  was  shown  in 
an  amusing  case  recorded  by  M.  Bertrand,  whose  treatise  on  "Animal 
Magnetism"  (Paris,  1826)  is  by  far  the  most  philosophical  work  ex- 
tant on  the  subject.  Having  occasion  to  go  a  journey  of  a  hundred 
leagues,  leaving  a  female  somnambule  under  the  treatnu  nt  of  one  of 
his  friends,  M.  Bertrand  sent  him  a  magnetized  letter,  whicli  he  re- 
quested him  to  place  on  the  stomach  of  ti  c  })aticnt,  who  had  lu  en  led 
to  anticipate  the  expected  results — mesmeric  sle(  p,  with  the  customary 
phenomena,  supervened.  He  then  wrote  another  letter  which  he  did 
not  magnetize,  and  sent  it  to  her  in  the  same  manner,  and  with  the 
same  intimation.  She  again  fell  into  the  mesmeric  sleep,  which  was 
ftttributed  to  the  letter  having  been  unintentionftUy  impregnated  by 

'  Mr.  Lewis  urns  challenged  to  thif  test-experiment,  in  eonBcquoncc  of  Us  MMrUon 
that  ho  hail  repefltedty  5nduce<l  the  mesmeric  sleep,  and  had  directed  the  operations  of 
bis  somnambules,  by  the  exertion  of  his  "silent  will,"  from  a  distance.  His  niXw  failure 
to  produce  either  result,  however,  under  the  scruUny  of  skeptical  inquirers,  obviously 
diaoredits  all  bis  prerious  statements,  except  to  radi  m  are  ready  to  accept  witbout 
qvettkm  Hm  alendmrt  evidence  of  the  graatcit  numls. 
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M.  Bertrsnd  with  tbe  fluid  while  he  wm  writing  it.  Desir- 

ing to  test  the  matter  still  fhrther,  he  caused  one  of  his  friends  to 
write  a  fimilar  letter,  imitatiog  his  handwriting  so  elosi  ly  that  those 
who  receiTed  it  should  helieve  it  to  be  his — the  same  effect  was  once 
more  produced. 

And  so  it  was  wi^  the  large  namber  of  experiments  that  were 
nuide  within  my  own  knowledge  daring  the  tweuty  years'  attention 
that  I  gave  to  this  snbjec  t,  with  a  view  to  test  the  mesmeriser^s  power 
of  indaoing  any  of  the  phenomena  of  this  state  without  the  patient's 
oonseiottsness.  Sncoesses,  it  is  true,  were  not  unfrequent;  but  these 
ftlmost  invariablj  occurred  when  the  experiments  were  made  under 
conditions  to  which  the  parties  bad  become  habituated,  as  in  the  case 
of  Dr.  Ifoble's  friend.   For  his  performances  were  so  continually  bei  ug 
repeated  to  satisfy  the  curiosity  of  visitors,  that  Dr.  Noble's  call  at 
his  bouse  would  have  been  sufficient  to  excite,  on  the  part  of  tbe 
subject/*  the  expectancy  that  would  have  thrown  her  into  tbe  sleep. 
Bat  when  such  expectancy  was  carefully  guarded  against,  the  result 
was  so  constantly  negative  as — I  will  not  say  to  disfrove  the  existence 
of  any  special  mesmeric  force,  but  to  neutralize  completely  the  affirm- 
ative value  of  the  evidence  adduced  to  prore  it.    For  I  think  \  uu  nuihL 
now  agree  with  me  that,  it*    expectancy  "  alone  is  competent  to  pro- 
duce the  results,  as  admitted  i)y  the  most  inteliigetit  niesmerizers, 
nothin;j;  hut  the  most  rigid  ox<'lu>ion  of  such  e.vj>ectan(y  can  allord 
the  least  ground  for  the  assumption  of  any  otlier  agency.    And  my 
own  prolonged  study  of  the  sultject  further  justifies  me  in  takiuLT  the 
position  that  it  is  only  whi  ii  tlie  iiujuiry  is  dirt  ctrd,  and  its  results 
recorded,  by  exp/irts^  {\\;it  such  re-ults  have  tlie  least  claim 

to  scieiititic  value.  The  disposition  to  overlook  sources  of  fallacy,  to 
magnify  trivialities  into  marvels,  to  construct  circumstantial  inytiis 

(as  in  the  case  of  Miss  Martineau's  J  and  Lord  Morpeth)  on  the 

slightest  foundatioi»  of  fact,  and  to  allow  themselves  to  be  imposi  d 
upon  by  cunning  cheats,  has  hcvn  so  constantly  exhibitt'd  by  even 
the  most  honest  believers  in  the  ixcult power  of  m<  sincrism,  as, 
not  only  in  my  own  opinion,  but  in  that  of  my  very  abb  allies  in  this 
inquiry,  to  drprivt*  the  uncontirme<l  testimony  of  any  number  of  sut  h 
believers,  in  regard  to  matters  lying  beyond  scientilic  exj)erience,  of 
all  claim  to  acceptance.  In  fact,  the  positions  taken  in  regard  to  mes- 
merism by  my  friend  Dr.  Noble,  as  far  back  as  1846,'  and  more  fully 
developed  hy  myself  a  few  years  later  on  the  basis  of  Mr.  Ibaid's  ex- 
periments, and  of  my  own  physiological  and  |)sychological  htudics,* 
have  not  only  in  our  own  judgment,  but  by  the  general  verdict  of  the 
medical  and  scientific  world,  been  fully  confirmed  by  the  subse(pient 
course  of  (>vents,  the  history  of  which  I  shall  next  proceed  to  sketch. 

'  Britixh  nud  Fnrrifjn  Afidical  /v/rjVir,  vol.  xix. 

* Priiu  iplea  of  Uum&a  PU^iiology,"  fourth  edition,  1853 ;  and  Quarterljf  EevinB,  Oc- 
tober, 
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AQUEDUCTS. 

THE-  remftiiiB  of  the  lofty  arosdes  upon  which  the  aqueducts  of 
aiKoient  Rome  were  carried  to  the  city  have  been  justly  classed 
among  the  finest  and  most  pietaresque  ruiDS  of  the  Roman  I'^inpiro. 
Stretching  across  the  plain  eastward  of  the  city,  and  t owe  ring  Li^h 
above  the  landscape,  they  are  the  first  objects  to  fix  the  gaze  and 
command  the  admiration  of  the  stranger  aiJj>ioaohiiig  tlie  Lome  of 
theC»8ar8,andtofillhi8  mind  with  visions  of  tlie  Htrougtb  and  grand- 
enrof  the  nation  which  mastered  tlie  world  two  tliousand  years  ago. 
But  these  ruins  speak  not  only  of  the  mechanical  t^kill  and  physi- 
cal greatness  of  that  vanished  people,  but  also  of  their  refinement 
and  their  acquaintance  with  the  deeply-hidden  laws  of  hygiene ;  for 
they  well  knew  what  has  become  known  to  us  only  after  a  Ia[)se  of 
twenty  centuries,  after  the  measurement  of  the  heavens,  and  the  dis- 
covery of  the  steam-engine,  that  for  every  large  city  an  abundant 
supply  of  pure,  fresh  water  is  indispensable  to  tlie  preservation  of 
health.    At  the  zenith  of  her  grandeur,  Rome  had  eleven  distinct 
aqueducts,  whose  aggregate  discharge  was  equivalent  to  a  stream 
twenty  feet  wide  by  six  deep,  with  a  fall  six  times  as  rapid  as  that 
of  the  river  Thames.     The  daily  supply  was  in  the  f»roportion  of 
332  gallons  to  each  inhabitant,  and  it  was  distributed  to  the  i)alaces 
and  humbler  dwellings  in  every  |rart  of  the  city,  as  well  as  to  innumer- 
able fountains,  many  public  wells  and  large  reservoirs,  to  the  numer- 
ous baths,  and  to  several  artificial  lakes,  where  the  emperors  held 
their  nanmachicf.^  or  sham  naval  battles.    These  eleven  constituted 
the  most  extensive  and  perfect  system  of  aqueducts  that  has  been  pos- 
sessed by  any  city  even  up  to  the  present  time.    Their  combined 
length  was  over  300  miles,  50  of  which  were  above-ground  either  upon 
low  substructures  or  more  imposing  arcades.    The  loftiest  arcade  was 
that  belonging  to  the  Aqua  Claudia  and  the  Anio  Xovus  ;  it  was  in 
one  place  100  feet  high.'    In  respect  to  height  of  arcades,  however,  the 
aqueducts  of  Rome  were  less  remarkahle  than  several  built  by  the 
emperors,  about  the  same  time,  for  certain  provincial  cities  of  the  em- 
pire, and  others  of  more  recent  times.    Thus  the  Emperor  Agrippa 
built  an  a(pieduct  for  the  city  of  Nemausus  (Nimes)  in  France,  and 
carried  it  across  the  river  Gard  n])on  an  arcade  180  feet  higli,  and 
about  900  feet  long.    Tliis  sj)lendid  structure,  still  perfect,  is  now 
called  the  Pont  du  Gard^  and  is  an  object  of  attraction  and  aston- 
ishment to  modern  travelers.    It  consists  of  a  triple  row  of  arches, 
which  in  the  two  lower  tiers  are  of  wide  span,  and  in  the  upper  one 
narrow.   This  arcade  *^has  no  rival  for  lightness  and  boldness  of 

'  The  Roman  foot  was  11.6499  Engjiab  bwhet ;  S  feet  made  one  peans ;  1,000  pessw 
one  mik,  <Nr  1,618  £D|^iBh  jerds. 
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design  among  tlie  existing  remains  of  works  of  this  class  carried  ont 
by  the  ancient  Romans.'*  It  is  constmoted  entirely  of  freestone,  to 
the  ooyertng  of  the  upper  row  of  arches.  The  stones  were  laid  with- 
oat  cement,  and  each  was  raised  by  the  lewis,  the  holes  in  which  It 
was  inserted  being  still  Tislble  exactly  over  the  centre  of  gnu  it y  in 
eTery  stone.  Still  more  remarkable  for  height  is  one  of  the  bridges 
of  the  aqnednct  of  Antioch,  also  bnilt  by  the  Romans.  It  is  700  feet 
long  and  200  feet  high.  The  lower  part  consists  of  a  solid  wall 
pierced  by  two  arches,  in  the  centre-H>ne  npon  the  ground,  the  other 
directly  above.  Along  the  top  is  a  row  of  narrow  arches.  The 
design  and  workmanship  of  this  stmctnre  are  very  mde.  Bnt  in 
later  times  arcades  of  even  greater  height  have  been  bnilt.  The  ar- 
cade Delle  Torri,  near  Spoleto,  built  in  the  seventh  or  eighth  century 
A«  D.,  is  about  800  feet  high  and  over  700  long.  It  consists  of  ten 
arches  between  lofty  columns,  and  is  remarkable  as  an  early  example 
of  the  pointed  arch,  as  well  as  for  lightness  of  design.  The  arcade  of 
the  Roquefavonr  Aqueduct  across  the  river  Arc  is  262  feet  high,  and 
1,287  feet  long.  This  aqnedoct  supplies  the  city  of  Marseilles  with 
water  from  the  river  Durance,  61  miles  distant.  It  was  constructed 
between  1839  and  1847,  and  has  eight  and  a  half  miles  of  tunnels  pass- 
ing through  three  chains  of  limestone  mountains.  Bnt  the  most  im- 
posing arcade  in  the  world,  as  regards  the  combined  effect  of  height 
and  length,  is  that  of  Maintenon.  It  is  about  five-sixths  of  a  mile  long, 
and  over  200  feet  high.  Louis  XIV.  built  it  for  an  aqueduct  he  pro- 
jected to  convey  the  water  of  the  Eure  from  Pont  Gouin  to  Versailles,  a 
distance  of  about  33  miles.  This  great  enterprise  was  abandoned  in 
1688,  after  an  expenditure  of  four  years  and  22,000,000  francs.  The 
design  contemplated  one  arcade  over  three  miles  long,  which  in  its 
highest  part  was  to  have  been  formed  of  three  tiers  of  arches. 

At  the  time  that  it  was  built,  the  Anio  Noviis,  probably  of  all 
aqueducts  in  the  world,  drew  its  water  from  the  most  distant  source. 
True,  the  conduit  of  the  Aqua  Marcia,  one  of  the  most  important 
of  the  aqueducts  of  Home,  was  longer,  but  its  source  was  only  39 
miles  from  the  city,  while  that  of  the  Anio  was  42 ;  the  conduit  of  the 
one  was  61  miles  and  710  paces  long,  of  the  other  58  miles  and  700  paces. 
There  are  at  Carthage  the  remains  of  an  aqueduct  which  is  said  to 
have  been  over  50  miles  long,  but  it  is  impossible  to  tell  whether 
it  was  built  by  the  Carthaginians  ])roper,  or  by  the  Romans  who, 
long  after  the  destruction  of  the  old  city,  founded  a  new  one  on  its 
ruins.  The  accompanyinp:  out  represents  the  remains,  near  Undena,  of 
one  of  the  arcades  of  this  acpieduct.  It  comprised  1,000  arches,  many 
of  which  were  over  100  feet  high.  The  ancient  Peruvians  are  said  to 
have  built  the  most  remarkable  aqueducts  in  the  world  for  length. 
Garcilasso  speaks  of  one  that  was  360  miles  long,  aiid  another  450, 
"but  these  were  for  irrigating  purposes,  and  they  wouiul  around  the 
mountains  and  followed  the  surface  of  the  valleys  instead  of  crossing 
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them  on  arcadee,  and  tberefore  differed  essentially  from  tlic  aqueducts 
that  we  have  been  oonsidering.  And,  besides,  the  statements  as  to 
their  length  should  not  bo  received  without  caution,  for,  at  the  time 
that  the  Spaniards  first  visited  the  country,  their  belief  in  the  marvel- 
ous had  been  very  greatly  enlarged  by  the  discovery  of  a  new  world. 


Fio.  1.— Thx  Aqckductb.  The  Crooiiig  In  the  Campagoa  near  the  Piacinic  and  Kuiua  Voccbia. 


The  longest  aqueduct  proper  is  that  now  building  to  convoy  the  waters 
of  the  Sommc-Soude,  Soudon,  and  Dhuis,  to  Paris.  It  will  be  about  110 
English  miles  long.  The  aqueduct  of  Roquefavour,  already  referred 
to,  is  60  miles  long,  the  longest  in  actual  use. 

The  Romans  appear  to  have  got  their  knowledge  of  aqueduct- 
building,  like  most  of  their  other  knowledge,  from  the  Greeks;  for, 
while  their  first  aqueduct,  the  Aqua  Appia^  was  not  constructed  until 
441  years  after  the  building  of  the  city,  or  312  b.  c,  the  Greeks  had 
built  aqueducts  at  jMegara  and  Samos  as  early  as  625  b.  c,  and  at 
Athens  in  660  b.  c.  But  there  is  this  difference,  that  the  Greeks  did 
not  use  arcades,  which,  however,  were  not  rendered  necessary  by  the 
topography  of  the  country.  At  Samos,  a  tunnel  four-fifths  of  a  mile 
long,  eight  feet  high  and  eight  wide,  was  cut  through  a  hill  between 
the  city  and  the  water-source.  A  channel  three  feet  wide  was  built 
within  the  tunnel,  and  an  opening  of  the  same  width  made  to  the  sur- 
face from  end  to  end,  so  that  the  fresh  air  came  in  contact  with  the 
water,  which  flowed  into  a  conduit  of  masonry  at  the  lower  end,  and 
thence  directly  to  the  baths,  fountains,  etc.,  of  the  city.    This  work 
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was  r<>n«Jtracte(l  by  EupalinuH,  who  ha<l  previously  Lraiiu  d  celebrity 
l>y  bniMin<^  the  aqueduct  at  Mevrara.  At  Athens  the  water-supply 
was  (irawu  l»y  subterranean  crniduits  froui  Mounts  Ilyniettus,  Penteli- 
ciis,  and  Parrn-s,  and  received  into  re»er\'oir8  outside  tlje  city.  Two 
c<»n<luits  came  fiuni  Mount  Hymettus,  and  passed  under  the  bed  of 
tlie  river  Ilissus.  Of  course,  it  was  necissary  to  supply  fresh  air  to 
the  water  flowing  through  tliese  subterranean  chaniuls,  and  that 
was  done  by  piercing  tljeni  with  shafts  at  intervals  of  about  fifty 
vards.  Subterranean  channels  were  also  used  to  distribute  the  water 
tlirouirh  the  city;  tliey  were  of  different  forms,  being  round  or  square, 
and  in  some  of  them  |>ipes  of  baked  clay  were  laid.  It  is  soniewljat 
remarkable  that  these  beneficent  works  were  conatnicted  )»y  the  wis- 
dom of  riders  who  have  come  down  to  us  branded  as  tyrants.  The 
tyrants  Theagenes  pf  Megara,  I'olycrates  of  Samos,  and  I'isistratus 
of  Atlien's,  were  the  nieii  who  caused  them  to  \h'  built.  St>me  of  those 
old  aqueducts  still  continue  to  supply  Atliens  with  water.  The  a(|ue- 
duct  of  Syracuse  which  still  supplies  the  city  witli  an  abundance  of 
water,  :in<l  which  is  remarkable  for  having  a  tunnel  under  the  sea, 
"between  the  city  and  the  mainland,  was  built  some  time  j»rior  to  the 
Athenian  invasion,  412  b.  r.,  for  Thucy<lid<  s  mentions  that  it  was 
partially  destroyed  by  the  invaders.  Hut  far  more  ancient  than  any 
yet  referre<l  to  is  the  one  at  Jerusalem,  built  by  Solomon,  to  conduct 
the  water  from  the  resenoirs,  or  "pools,"  that  hvar  his  name,  to  the 
city,  a  distance  of  six  miles.  It  was  formed  by  an  earthen  pipe  ten 
in  dies  in  diameter,  incased  in  stone  and  laid  ondergroimd.  It  is  still 
in  use. 

The  periodical  overflow  of  the  Nile,  tlio  Tigris,  and  Euphrates, 
enabled  the  {>eoplc8  of  Kgypt  and  Babylonia  to  store  up  vast  qnao- 
tities  of  water  in  artificial  lakes,  of  which  the  M(Bris  in  Kg}'pt  is  a 
celebrated  example,  and  the  water  was  utilised  as  required,  by  enr- 
face-conduits  or  canals. 

Let  us  now  turn  back  to  the  a<iaedaots  of  Rome,  and  examine 
somewhat  the  details  of  construction.  A  recently-published  work  on 
the  aqueducts  comprehended  in  the  archieology  of  Home,  by  John 
Henry  Parker,  C.  B.,  affords  much  interesting  information  in  this  con- 
nection. The  facts  are  ascertained  partly  ft  om  the  work  of  Sextvs 
Julias  Frontiniis,  who  was  snperintendent  of  the  aqueducts  (ettrafor 
€tquarum)  under  the  Emperors  Nenra  and  Trajan  (a.  n.  94-107),  and 
partly  from  explorat  ions  of  the  courses  and  remains  of  the  aqueducts 
made  by  Mr.  Parker  himself.  Of  the  eleven  aqneducta  already 
referred  to,  ten  approached  the  city  from  the  east  and  one  from  the 
west*  Of  the  ten  on  the  east,  four  liad  their  sooroes  near  Subiaoo,  in 
a  spnr  of  the  Apennines  beyond  Tivoli ;  the  others  took  their  rise  in 
the  lower  lands  nearer  Rome.  Two  of  these,  the  Anio  Vetut  and 
the  Anio  Novut^  were  fed  by  the  river  Anio,  as  is  indicated  by  their 
names ;  the  others  received  their  waters  from  springs  or  small  lakes, 


Digitized  by  Google 


30 


THE  POPULAR  SCIENCE  MONTHLY. 


and  were  called  after  their  builders  or  projectors.   The  waters  of  the 
Maroian,  the  most  prized  for  their  purity  and  coldness,  were  coUeoted 
from  several  springs.   For  the  Anio  Novus,  which  was  unfailing  as 
well  as  the  most  abundant  of  the  aqueducts,  the  river  Anio  was 
arrested  near  its  source  by  three  gigantic  walls  at  different  levels, 
and  formed  into  as  many  lakes,  one  below  the  other.   Over  thesf) 
walls  the  waste-water  fell  in  magnificent  cascades,  one  of  them 
over  150  feet  high.    The  object  of  the  lakes  was  to  clarify  the 
water;  for  the  Anio,  thoagh  nsnally  a  limpid  stream,  is  liable  to 
become  muddy  after  a  heavy  rain.  The  sources  of  the  Anio  Novna 
and  the  Aqua  Olaadia  are  over  2,000  feet  above  the  level  of  the  city, 
and  those  of  the  Marcia  and  Anio  Yetns  are  not  very  much  lower. 
Descending  jfrom  sach  a  height  and  for  distances  varying  in  direct 
lines  from  30  to  48  miles,  the  water  would  naturally  acquire  great 
velocity  and  tremendous  force,  which  it  was  necessary  to  dimin- 
ish, and  that  was  done  by  making  namerons  angles  in  the  con* 
duits.  The  angles  were  made  generally  at  every  half-mile,  and  were 
points  at  which  reservoirs  (easkUd^^  or  filtering^places  (pMdncB),  or 
both,  with  accompanying  air-shafts,  were  baUt.    These  were  sur- 
mounted by  small  towers.  As  an  additional  means  of  breaking  the 
force  of  the  water,  the  bottoms  of  the  conduits  were  given  a  succes- 
sion of  short  undulations.    The  conduits,  reservoirs,  and  filtering- 
places,  were  lined  with  a  cement  called  opu9  Hffnimm^  which  is  so 
compact  that  it  will  resist  a  hard  tool.  The  art  of  making  it  has  been 
lost.  The  conduits,  always  covered,  were  carried  on  arcades  only 
where  it  was  necessary  to  cross  a  valley  or  a  plain  above  its  level ;  for 
the  rest  of  their  way  they  ran  in  places  upon  the  surface  of  the 
ground,  but  mostly  below  it  Thus  of  the  58  miles  of  the  Anio 
Kovus,  40  were  underground.  No  two  aqueducts  were  on  the  same 
level,  and  so,  where  their  courses  converged,  it  was  both  possible 
and  convenient  to  carry  one  conduit  upon  another,  because  it  was 
forbidden  by  law  to  erect  a  building  within  a  certain  number  of 
feet  on  either  side  of  an  aqueduct ;  hence  we  find  the  Aqn»  Mar- 
cia, Tepula,  and  Julia,  carried  from  their  pomt  of  convergence  one 
above  the  other  on  one  arcade,  and  the  Aqua  Claudia  and  Anio 
Kovus  on  another.    Each  of  the  conduits  was  differently  shaped, 
some  having  arched,  others  angular  roofs.   Besides  the  small  reser- 
voirs referred  to  as  occurring  at  the  angles  of  the  conduits,  there 
were  larger  ones  at  longer  intervals.    The  ruins  of  one  of  these, 
belonging  to  the  Aqua  Marcia,  are  still  to  be  seen  near  Careiano.  It 
is  a  huge  subterranean  chamber  divided  by  an  arcade  in  the  middle. 
Between  five  and  seven  miles  from  Rome  were  the  great  filtering- 
])laces  to  wliicli  most  of  the  aqueducts  converged.    The  waters,  how- 
ever, were  not  mingled,  for  each  ac^neduct  had  its  separate  chambers, 
though  it  was  always  within  tijc  power  of  the  attendants  (aquarii) 
to  turn  the  water  from  one  aqueduct  into  another  ut  will.    Of  these 
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filtering-places,  those  of  the  Claudia  and  Anio  Novus  were  under- 
ground, and  now  appear  simply  as  mounds.  The  others  were  above- 
ground,  but  covered  over.  From  tliis  point  two  magnificent  arcades, 
the  Marcian  and  the  Claudian,  extended  to  the  city — the  one  carrying 
three  aqueducts,  the  other  two.  They  were  not  more  than  100  yards 
apart,  and  the  Marcian  was  30  feet  high,  tlie  Claudian  60.  The  filter- 
ing-places were  of  peculiar  construction  and  admirable  design.  They 
consisted  of  four  chambers,  two  on  a  level  with  the  conduit,  and  two 
directly  below  (Fig.  2).  The  water  flowing  into  the  first  descended 


Fio.  1.— Sectios  of  the  Piscika  or  tub  Anio  Novus,  at  the  Entrance  info  Rome  Id  a  Tower 
of  the  Wall  of  Aareiiau  and  of  the  Gardens  uf  the  ScssorUn  Palace. 

through  an  opening  in  the  floor  to  the  second,  whence  it  flowed  on 
through  a  perforated  wall  or  grating  to  the  third,  ascending  from  that 
through  an  opening  in  the  roof  to  the  fourth,  where  it  found  its  origi- 
nal level  and  reentered  the  conduit.  A  stairway  descending  to  an 
opening  afforded  access  into  the  chambers  beneath,  and  by  the  assist- 
ance of  sluice-gates  the  water  could  be  turned  directly  from  the 
first  chamber  into  the  fourth,  so  that  the  mud  could  be  cleaned  out 
of  the  chambers  below.  It  is  remarkable  that  this  ingenious  device 
for  filtering  has  not  occurred  to  modern  aqueduct-builders,  for  its 
simplicity  and  utility  are  conspicuous. 

The  details  of  distribution  are  interesting,  but  we  have  not  space 
to  go  far  into  them.  There  were  247  main  reservoirs  in  the  city,  from 
which  the  water  was  distributed  to  19  barracks  for  the  use  of  the 
array,  95  public  establishments,  30  theatres  and  places  of  amusement, 
and  691  open  reservoirs  for  the  public.    That  was  in  the  time  of  ^ 
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FroDtinus.  The  nmnber  of  open  reservoirs  was  afterward  increased. 
Heavy  penalties  were  inflicted  for  dipping  a  dirty  vesBel  into  one  of 
these  reservoirs.  Of  the  total  supply,  a  little  over  one-tbird  was 
given  to  the  pablic,  and  the  remainder  divided  pretty  evenly  between 
private  and  imperial  purposes.  The  wealthy  had  water  brought  into 
reservoirs  within  the  courts  of  their  residenoea,  whence  it  was  raised 
to  the  upper  stories  in  buckets  worked  by  windlasses.  This  method 
of  supplying  the  upper  stories  is  in  use  at  the  present  time.  The  Ro- 
mans had  no  pumps.  Why  the  water  was  not  conveyed  upward  in 
pipes  does  not  appear,  except  that  in  regard  to  the  more  elevated 
parts  of  the  city  it  was  probably  not  brought  in  at  a  high  enough 
leveL  They  possessed  lead  pipes  of  different  sizes,  and  stopcocks  of 
bronze  and  silver,  for  these  have  been  found  in  various  places;  and 
that  they  were  perfectly  familiar  with  the  principle  of  hydraulics, 
that  water  may  be  returned  to  its  original  level,  is  proved  not  only 
by  the.  construction  of  the  filtering-places  already  described,  but  also 
by  the  fact  that  they  actually  applied  the  principle  on  a  stupendous 
scale.  Besides,  there  is  a  work  of  Yitrnvius  extant  which  recognizes 
and  gives  directions  for  conveying  water  on  this  principle.  An  aque- 
duct constructed  by  the  Emperor  Claudius,  for  the  andent  city  of 
Lugdunnm  (now  Lyons),  possessed  two  inverted  siphons,  by  which 
the  water  was  carried  across  deep  valleys.  There  is  no  doubt  that 
they  were  acquainted,  too,  with  the  poisonous  action  of  lead  on  water; 
but,  if  that  deterred  them  from  raising  the  water,  it  shows  they  were 
more  careful  in  guarding  agunst  unhealthful  influences  than  we  mod- 
ems are,  for  lead  pipes  are  in  general  use  to  distribute  water  through 
our  houses  to-day. 

The  aqueducts  were  placed  under  the  care  of  a  curaicr  aquarum^ 
and  afterward,  in  the  time  of  Diocletian,  under  several  magistrates, 
called  eoMulares  aguarum.  The  actual  attendants  numbered  700,  and 
were  divided  into  the  familia  pvUiea  and  Xh^famUia  CmmrU,  The 
former,  240  in  number,  were  paid  by  the  state ;  the  latter,  460,  by  the 
emperor.  With  regard  to  the  cost  of  building  the  aqueducts,  it  seems 
to  have  been  defrayed,  in  the  majority  of  cases,  out  of  government 
funds;  but  it  is  recorded  in  an  inscription  on  the  Porta  Maggiore,  a 
gate  of  the  city  over  which  the  conduits  of  the  Claudia  and  Anio 
Novus  were  carried,  that  those  two  aqueducts  were  built  by  the  Em- 
peror Claudius  at  his  own  expense.  This  gate  affords  a  clew  to  the 
reason  why  arcades  instead  of  solid  walls  were  used  to  carry  the  aque- 
ducts across  the  plains :  it  was  not  solely  for  economy's  sake,  nor  for 
beauty^s ;  but  while  those  considerations,  no  doubt,  were  entertained, 
the  main  object  was,  to  avoid  interference  with  the  freedom  of  travel. 

The  aqueducts  were  all  destroyed  in  the  Gothic  wars  under  Vitiges 
and  Totila,  but  the  most  important  of  them  were  restored  either  by 
BelisariuB  or  Narses.  These,  however,  fell  gradually  into  decay,  and 
ultimately  became  useless.   Pope  Paul  HL  (1540)  restored  to  use  the 
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aqueduct  on  the  west  side  of  Rome ;  and  Sixtus  V.  (1585)  restored 
the  aqueduct  of  Trajan  by  mistake  for  the  Marcian.  These  two,  the 
former  called  Paola,  and  the  latter  Felice,  continued  to  be  the  only 
means  of  supply  until  1870,  when  the  real  Marcian  was  restored  by  a 
company  of  Englishmen  and  Romans.  The  water  is  brought  as  far  as 
Tivoli  in  a  stone  conduit,  and  the  rest  of  the  way  in  cast-iron  pipes. 
It  has  sufficient  pressure  to  supply  the  tops  of  all  the  houses. 


Fio.  8.— BisKBVOLB  OF  AqcA  MAsaA.  (Interior.) 


Reference  has  been  made  to  the  aqueduct  now  building  for  Paris. 
The  supply  of  water  required  is  22,000,000  gallons  per  day,  and  the 
aqueduct  was  designed  to  convey  that  quantity.  It  is  intended  for 
household  use  only,  the  existing  supply,  which  is  abundant  for  other 
purposes,  having  become  somewhat  polluted.  It  was  calculated  that 
the  aggregate  yield  of  the  three  rivers  which  are  to  be  turned  to  ac- 
count would  be  28,000,000  gallons  per  day ;  but  subsequent  observa- 
tion has  shown  that  in  very  dry  seasons  it  falls  considerably  below 
the  quantity  required.  It  was  therefore  found  necessary  to  sink  wells 
or  shafts  into  the  chalky  formation  in  which  the  rivers  have  their  rise, 
to  artificially  increase  the  supply.  The  plan  comprises  conduits  for 
collecting  the  waters  from  the  several  sources  called  "conduits  of 
derivation,"  and  a  main  aqueduct  to  which  these  converge.  The 
former  are  together  about  50  English  miles  long,  and  the  latter  is  110. 
The  main  aqueduct  has  a  fall  of  73 J  feet,  and  terminates  in  service- 
reservoirs  at  Belleville  83j  feet  above  the  level  of  the  city.  Along 
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the  coarse  of  the  main  and  subsidiary  conduits  are  17  bridges, 
miles  of  arcade,  4^  miles  of  siphon,  and  IT^  miles  of  lonneL  The 
work  is  done  under  the  direction  and  supervision  and  in  accordance 
with  the  designs  of  M.  Belgraod.   The  total  estimated  cost,  inolndins 
$900,000  paid  for  injury  to  riparian  rights,  is  $6,200,000. 

The  aqueduct  which  supplies  the  city  of  Manchester  (England) 
with  water  is  remarkable  for  its  system  of  imponnding  reservotrBy 
comprising  seven,  with  dama  varying  from  70  to  100  feet  in  height. 
The  work  was  began  in  1848,  and  had  not  been  completed  in  1874, 
although  it  was  far  enoagh  advanced  to  supply  the  city  with  water. 
The  city  of  Glasgow  is  supplied  by  the  Looh  Katrine  Aqueduct,  86 
miles  long,  which  conveys  the  water  of  the  famoos  lake  of  that  name. 
It  consists  of  a  conduit  of  masonry  8  feet  deep,  8  wide,  and  27  miles 
long,  and  two  lines  of  cast-iroit  pipes,  between  the  city  and  the  ser- 
vice-reservoirs, 8  miles  long.  The  conduit  between  Loch  Eatrme  and 
the  service-reservoirs  is  for  the  most  part  a  tunnel  through  solid  rock. 
It  crosses  some  ravines  on  stone  or  iron  arcades,  and  others  by  siphons. 
It  is  capable  of  discharging  50,000,000  gallons  per  day.  It  was  opened 
by  the  queen  with  appropriate  ceremonies  in  October,  1869.  The  work 
was  begun  in  1855,  and  finished  in  I860.  The  cost,  exclusive  of  &cili- 
ties  for  distribution,  was  $8,840,000. 

In  the  autumn  of  1878  was  finished  the  aqueduct  designed  by  Herr 
Carl  Junker,  of  Vienna,  and  constructed  by  Mr.  Antonio  Gabrielli, 
of  London,  to  convey  the  water  of  two  springs  (the  Eaiserbrunn  and 
Stixenstein),  situated  at  the  foot  of  the  Styrian  Alps,  to  Vienna,  a 
distance  of  56^  miles.  The  conduit,  which  varies  in  size  from  4|  x  8^ 
feet  to  6^  X  4  feet,  and  is  faced  with  polished  cement,  to  facilitate  the 
flow  of  the  water,  is  always  six  feet  below  the  snrfoce  of  the  earth  or 
embankment  through  which  it  is  carried.  The  object  aimed  at  is  to 
keep  the  water  cold  in  summer  and  from  freezing  in  winter.  It  has 
several  splendid  arcades,  chief  among  which  are  one  at  Baden,  another 
at  MOdling,  and  a  third  at  Lieeing.  The  former  is  96  feet  high,  about 
2,000  feet  long,  and  comprises  48  arches.  The  aqueduct  delivers  about 
20,000,000  gaUons  a  day.  It  was  begun  in  1869,  and  its  cost  was 
$10,000,000. 

But,  in  regard  to  water«upply,  the  Boquefiivoar  Aqueduct,  referred 
to  previously,  is  by  long  odds  the  most  remarkable.  The  conduit  is 
7  feet  deep,  30  wide  at  the  top,  and  10  at  the  bottom.  It  disohaiges 
11  tons  of  water  per  second,  or  about  286,000,000  gallons  per  day. 
The  water  is  used  for  the  dty  of  MarsoUes,  and  to  irrigate  26,000 
acres  around  it. 

In  our  own  country  there  are  several  noted  aqueducts — as  the 

Goohituate  at  Boston,  the  Washington  Aqueduct,  and  Croton  at  Kew 
York.  The  method  employed  by  the  cities  of  Chicago  and  Milwau- 
kee to  obtain  their  water-supply  is  unique.  The  water  of  Lake  Michi- 
gan is  bronght  into  the  city  by  a  tunnel  from  a  sufficient  distance  off 
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to  iasare  its  being  pure,  aud  is  then  pumped  up  into  serx'ido-icser-  i*  ^ 
▼oirs,  whence  it  is  distributed  in  tlic  usual  manner.    The  Chicago  \ , 

nel  is  three  miles  long,  that  of  Milwaukee  is  shorter.  '  ^  /  i 

The  Washington  Aqueduct  leads  from  a  reservoir  which  impounds 
the  river-water  at  the  Potomac  Falls,  is  16  miles  long,  aud  supplies 
the  nifiw  nf  Washington  and  Georgetown.  Its  capacity  is  70,000,000 
gallons  per  day.  The  water  is  conveyed  in  a  brick-and-rubble  masonry 
oondnit,  of  circalar  form,  to  the  service-reservoir  five  miles  from  the 
eity,  and  the  rest  of  the  way  in  three  large  cast-iron  pipes  capable  of 
detiTering  80,000,000  gallons  per  day.  This  aqueduct  was  constructed 
at  the  expense  of  tlie  United  States  Government,  aud  cost  $3,000,000. 
It  has  several  fine  bridges,  of  which  the  most  notable  is  the  one  across 
Cabin  John  Creek.  This  is  a  single  granite  arch,  100  feet  high  and 
StO  long.  Another  remarkable  example  of  the  wide,  single  arch  oc- 
eiirs  on  the  Lisbon  Aqaedaet,  finished  in  178a.  It  is  116  leetwide 
and  S50  high. 

By  fir  the  finest  aqaedact  in  America  is  the  Croton.  This  was 
began  in  18B7,  and  finished  in  1842,  at  a  cost  of  $8,575,000,  with- 
out the  means  of  distribntion,  whieh  cost  $1,800,000  more.  The 
length  of  condoit  from  the  impoonding  to  the  receiving-reservoirs  in 
Central  Park  is  88^  miles,  for  88  of  which  the  condoit  is  boilt  of 
stone,  brick,  and  cement,  arched  above  and  below,  8  ibet  5  inches 
high,  H  ^  ^  bottom,  and  7f  at  the  top.   The  water 

eroesee  Harlem  River  in  two  cast-iron  pipes  8  feet  in  diameter,  and 
one  wronght-iron  pipe  7  feet  8  inches  in  diameter,  laid  npon  Higb 
Bridge,  a  magnificent  granite  arcade  1,480  feet  long  and  114  high. 
It  comprises  15  arches,  7  of  which  have  50  feet  span,  and  8,  those  over 
the  river,  80  feet.  The  &11  is  1.10  foot  per  mile,  the  velocity  of  the 
water  1^  mile  an  hoar,  and  the  possible  discharge  115,000,000  gal- 
lons per  day. 

For  the  first  six  years  after  the  completion  of  the  aqaedact^  the 
quantity  of  water  osed  was  only  18,000,000  gallons  per  day,  bat  it  has 
now  increased  to  over  88,000,000.  The  supply  is  drawn  from  Croton 
River,  a  small  stream  that  flows  into  the  Hudson,  a  short  distance 
above  Sing  Sing.  The  river  was  arrested  by  a  dam  40  feet  high,  and 
made  to  form  what  is  now  called  Croton  Lake.  The  month  of  the 
aqaedact  is  12  feet  below  the  sarfaoe  of  the  lake,  whereby  it  is  pro- 
tected from  freezing  up  in  winter,  and  the  water  is  obtained  pure 
and  cool  in  sammer.  The  lake  has  an  area  of  400  acres,  and  asoally 
affords  a  daily  sapply  of  50,000,000  gallons ;  hot  this  fell  off,  daring  a 
severe  drought  seven  or  eight  years  ago,  to  only  27,000,000,  and  since 
then  another  source  has  been  added  by  damming  up  the  western  branch 
of  Croton  River.  The  receiving-reservoirs,  two  in  number,  are  located 
in  Central  Park  :  the  "  old  "  covers  35  acres,  and  holds  150,000,000 
gallons;  the  "new"  covers  100  acres,  and  holds  1,030,000,000.  The 
distributing-reservoir  is  situated  2^  miles  farther  down,  between  Filth  ^ 
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and  Sixth  Ayenaes,  Fortieth  and  Forty-seoond  Streets.  Its  walla  are 
45  feet  high,  and  tliey  inclose  a  little  more  than  4  acres.  The  water 
is  brought  down  in  fiye  lines  of  iron  pipe,  two  of  which  are  90  inches 
In  diameter^  two  three  feet,  and  one  four  feet.  The  di8tribnting-pi]>es, 
lamifying  throughont  the  city,  are  about 840  miles  long.  The  ^  mains  " 
are  laid  near  the  sidewalks  on  either  side  of  the  streets,  and  at  eyery 
crossing  are  proyided  with  branches  for  supplying  the  adjacent  build- 
ingB.  These  branches  are  proyided  with  stopcocks  for  turning  off  the 
water  when  necessary.  The  higher  parts  of  the  city  lying  north  of 
Manhattan  Valley  are  supplied  from  a  tower  and  reservoir  recently 
built  on  high  ground  near  One  Hundred  and  Se\*enty4blrd  Street  and 
Tenth  Ayenue,  to  which  the  water  is  raised  by  powerful  pumps.  The 
reader  will  haye  been  struck  with  the  similarity  between  this  aqueduct 
and  those  of  ancient  Rome ;  it  remains  to  be  shown  that  there  is  one 
other  point  of  resemblance,  in  the  air-shafts  that  are  built  at  interyala 
of  a  mile.  They  rise  14  feet  above  the  ground,  and,  like  the  old 
Roman  ones,  are  in  the  form  of  towers.  Every  third  one  is  provided 
with  a  door  and  way  of  access  into  the  conduit.  But  the  conduit  is 
without  the  filtering-places  and  the  angles.  The  conduit  does,  indeed, 
make  several  curves  of  500  feet  radius,  but  these  are  for  changing  the 
course  of  the  aqueduct  to  avoid  obstacles,  instead  of  for  breaking  the 
force  of  the  w  ;iiei  ,  wliich  in  fact  is  unnecessary,  the  inclination  being, 
as  already  sliown,  insijjnificant.  The  level  of  Croton  Lake  is  about 
116  feet  above  that  of  Manliattan  Valley,  and  when  theold  reservoir  in 
Central  Park  was  yet  building,  the  citizens  of  New  York  were  afforded 
the  magnificent  spectacle  of  a  vertical  column  of  water  shooting  up 
over  100  feet  from  the  bottom  of  the  valley. 

In  connection  with  our  subject,  though  not  strictly  belonging  to 
it,  may  be  mentioned  the  fact  that  canals  are  in  many  jdaces  carried 
across  valleys  and  rivers  upon  bridges.  Exanij>les  have  long  existed 
on  the  Languedoc  Canal  in  France.  The  first  in  England  was  the  Bar- 
ton Bridge,  which  carries  a  canal  across  the  river  Irwell  39  feet  above 
the  surface.  It  was  constructed  by  Brindley,  for  the  Duke  of  Bridge- 
water.  Says  a  contemporary  English  writer  :  "  It  was  commenced  in 
September,  1760 ;  and  in  July  of  the  following  year  the  spectacle  was 
first  presented,  in  this  country,  of  vessels  floating  and  sailing  across 
the  course  of  the  river,  while  others  in  the  river  itself  were  passing 
under  them."  The  Lancaster  Canal  has  one  of  tive  arches  of  72  feet 
span  eacl],  and  05  feet  high,  across  the  river  Lune.  Later  and  more 
celebrated  examples,  though,  are  those  of  Pont-y-Cysylte  and  Chirk 
in  Wales.  The  former,  constructed  by  Mr.  Telford,  "  is  justly  cele- 
brated for  its  magnitude,  simplicity  of  desgin,  and  skillful  disposition 
of  parts,  combining  lightness  with  strength  in  a  degree  seldom  at- 
tempted. It  consists  of  cast-iron  arches  resting  on  pillars  of  stone ; 
the  lenirth  is  1,000  feet,  the  number  of  arches  19,  and  the  height 
120  feet."   In  this  country  these  bridges  are  numeroue,  there  being 
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no  less  than  82  on  the  Erie  Canal.  The  finest  of  them  arc  two  across 
the  Mohawk  River,  a  third  at  Richmond  over  the  Seneca  Kivei-,  and  u 
fourth  across  the  Genesee  at  Rochester.  The  latter  is  a  splendid  stone 
arcade  920  feet  long,  having  six  cut-stone  arches  of  52  feet  span.  A 
wire  8Uspension-))ndge  of  seven  spans,  each  160  feet  lung,  conveys 
the  Pennsylvania  Canal  acroBS  the  Ailegbauy  liiver  at  Pittsburg, 

GRAVITATION,  AND  HOW  IT  WORKS. 
Bt  gbanyille  f.  fosteb. 

**  The  force  of  smvUy  teto  cn  bodies  direetty  in  ptoportioo  to  tho'qutitUj  of  natter 

in  each." 

"  The  force  of  gravity  decreases  in  the  reciprocal  proportion  of  the  tquMO  of  tlM  dil- 
Unce." — (Oaa's  **  Circle  of  the  Sciences,"  voL  vi.,  p.  1.) 

AMONG  students  of  natural  pliilosophy  no  facts  are  more  fre- 
quently misunderstood  than  those  pertaining  to  the  laws  of 
gravitation.  It  in  readily  admitted  that  if  a  body  A  exerts  on  B  a 
certain  force  of  attraction,  if  A's  mass  be  duul>led,  then  will  A's  at- 
tractive influence  on  B  be  doubled  also,  but  the  fact  is  not  so  apparent 
that  any  two  hodies,  whatever  their  disparity  of  mass,  or  however* 
great  their  distance  apart,  will  attract  eacli  other  with  precisely  equal 
forces  ;  and  that  if,  for  instance,  the  mass  of  A  be  doubled,  not  only 
will  A's  attraction  for  B  be  doubled,  but  at  the  same  time  B's  attrac- 
tion  for  A  will  be  doubled  also.  The  pen  I  hold  in  my  hand  attracts 
the  sun  with  precisely  the  same  amount  of  force  that  the  sun  attracts 
the  pen,  and,  if  either  the  mass  of  the  pen  or  sun  be  doubled,  the 
mutual  attraction  will  be  doubled  also.  The  first  law  of  gravitation 
most  certainly  teaches  that  the  earth,  so  insignificantly  small  as  com- 
pared with  the  sun,  both  in  volume  and  mass,  attracts  the  sun  with  a 
force  exactly  equal  to  that  which,  being  by  the  sun  exerted  on  itself, 
reduces  it  to  obedience,  and  compels  it  to  make  its  annual  revolution. 
So,  too,  the  moon  and  the  earth  mutually  and  equally  attract  each 
other. 

The  fact  that  the  forces  of  attraction  between  two  bodies  are  equal 
may  be  easily  explained  as  follows  :  Let  there  be  five  bodiea,  A,  B,  C, 
D,  E,  and  let  A  be  so  situated  as  to  be  at  equal  distanoes  from  the 
other  four:  then  it  is  evident  that  the  forces  which  measure  the  mu- 
tual attractions  of  (A  and  B),  (A  and  C),  (A  and  D),  and  (A  and  E), 
are  equal.  Calling  the  force  which  A  exerts  on  B,  or  B  exerts  on  A, 
on€y  then  will  the  sum  of  the  forces  which  B,  C,  D,  and  E  exert  on  A 
be  equal  to  four,  but  the  sam  of  A's  attractions  for  B,  0,  D,  and  £, 
will  also  be  equal  to  /our,  since  A's  attraction  for  B  ia  in  no  way 
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either  increased  or  diminished  by  the  fact  that  at  the  same  time  it 
also  exerts  an  attraction  on  C,  D,  or  E.  Now,  let  B,  C,  and  E,  be 
united  into  one  mass,  and  it  will  be  readily  perceived  that  the 
truth  of  the  foregoing  statements  cannot  thereby  be  aliected. 

As  a  general  formula  the  law  of  gravitation  may  be  enunciated  as 
follows  :  If  one  of  the  masses  contain  m  units  of  mass,  and  the  other 
07ie  unit,  the  force  will  be  in  times  as  great  as  though  they  were  both 
units  of  mass;  but  if  the  second  body  contain  n  units  of  mass,  the 
attraction  will  be  n  times  as  great  as  hel'ore  ;  that  is,  m  n  divided  by 
the  square  of  the  distance  between  the  bodies." 

Now,  suppose  A  and  F  free  to  move,  then  on  meeting  A  will  have 
moved  over  four-tifths  of  the  distance  between  A  and  F,  and  F  during 
the  same  time  will  have  moved  over  one-fifth  of  the  same  distance; 
that  is  tt  say,  the  velocity  of  A  has  just  been  e«jual  to  four  times  that 
of  F,  and  this  is  just  what  might  have  been  exju  cted  from  what  is 
known  of  the  laws  of  force.  Suppose  A  and  F  to  be  placed  where 
friction  and  other  obstacles  to  motion  do  not  exist,  the  velocities  of 
the  bodies  will  be  indirectly  as  their  masses,  if  the  respective  forces 
exerted  on  the  bodies  be  equal ;  that  is,  a  force  which  woidd  propel  a 
body  with  a  certain  velocity  would  propel  another  body  one-quarter 
of  the  mass  of  the  former  with  four  times  the  velocity.  In  the  case 
supposed,  since  A  is  one-(piarter  of  the  mass  of  F,  a  given  force  must 
necessarily  move  A  over  four  times  the  space  and  with  four  times  the 
velocity  that  it  is  able  to  move  F,  and  when  A  and  F  meet  the  mo- 
menta of  A  and  F  will  be  respectively  equal. 

The  truth  that  two  bodies  mutually  and  equally  attract  each  other 
is  also  abundantly  proved  in  astronomy.  Take  the  case  of  the  earth 
and  moon.  The  earth  by  its  attraction  compels  the  moon  to  make 
around  it  as  a  centre  her  monthly  revolution  ;  but  it  is  e(]ually  true 
that  the  moon  compels  the  eartJi  to  move  around  the  centre  of  gravity 
of  the  earth  and  moon,  which  centre,  on  account  of  the  earth's  mass 
being  over  eightv  times  that  of  the  moon,  is  distant  from  the  earth's 
centre  a  little  over  2,<>00  miles,  and  this  motion  of  the  earth  is  ])er- 
formed  in  precisely  the  time  of  the  lunar  revolution,  namely  27^ 
days.  Now,  it  will  require  but  little  reflection  to  perceive  that  to 
move  the  earth  in  a  dfole  with  a  radius  of  a  little  more  than  2,000 
miles,  and  the  moon  in  a  circle  with  a  radius  of  nearly  240,000  miles, 
Woidd  require  eqval  forces.  The  same  thing- is  true  of  the  sim,  which 
is  obliged  by  the  combined  forces  of  the  planets  to  revolve  around 
the  centre  of  gravity  of  the  solar  system,  and  on  making  the  neces- 
sary calculations  we  iind  that  the  force  exerted  on  the  planets  by  the 
snn  jnst  equals  the  force  exerted  by  the  planets  on  the  snn. 

Weight  has  been  defined  as  the  measure  of  the  earth's  attraction. 
A  body  weighing  one  pound  attracts  the  earth  and  is  attracted  by  it 
with  a  force  of  one  pound,  but  the  same  body  at  the  sun's  surface 
would  attract  the  mass  of  the  sun  with  a  force  of  twenty-seven  ponnda, 
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8in«e  its  weight  has  been  incveMed  twenty-eeven  timet  by  the  Bim*8 
attraction. 

We  hare  hitherto  eontidered  the  mutucU  attraetion  of  two  bodies, 
b«t  BOW  let  a  third  be  introdiioed,  as,  for  inatanoe,  in  the  case  of  A 
and  F,  let  G  be  plaoed  at  eqnal  distances  from  A  and  F,  and  let  the 
relative  massea  of  A  and  F  be  as  stated  before  in  this  paper :  then  will 
the  force  which  measnres  the  fnuhial  attraction  of  F  and  G  be  equal 
to  four  times  the  force  whioh  measnres  the  mutual  attraction  of  G 
and  A,  or,  in  other  words,  F  will  attract  G  with  four  times  the  force 
that  A  will  attract  G.  Lastly,  let  G^s  mass  eqnal  A's  mass,  and  let 
6  be  placed  at  doable  the  distance  from  F  that  A  haa  been  plaoed  : 
then,  according  to  the  second  law  of  gravitation,  the  nnits  of  force 
which  Djcasure  the  mutual  attraction  of  A  and  F  will  be  fonr  times 
the  force  which  measures  the  mutual  attraction  of  G  and  F. 

ON  THE  HABITS  OF  ANTB. 

By  Snt  JOHN  LUBBOCK,  Bam. 

THE  anthropoid  apes  n6  doubt  approach  nearer  to  man  in  bodily 
structure  than  do  any  other  animals ;  hut  wlien  we  consider  the 
habits  of  ants,  their  social  orsjanization,  their  large  conniiunities, 
elaborate  habitations,  their  roadways,  their  possession  of  domestic 
animals,  and  even  in  some  cases  of  slaves,  it  must  be  admitted  that 
they  have  a  fair  claim  to  rank  next  to  man  in  the  scale  of  intelli- 
gence. They  present,  moreover,  not  only  a  most  interesting  but  also 
a  very  extensive  field  of  study.  In  this  country  we  have  nearly 
thirty  species  ;  but  ants  become  more  numerous,  in  species  as  well 
as  indivi<luals,  in  warmer  countries,  and  more  than  seven  hundred 
kinds  arc  known.  Even  this  large  number  certainly  is  far  short 
of  those  actually  in  existence. 

I  have  kept  in  captivity  nearly  half  of  our  British  species  of  ants, 
and  at  the  present  moment  have  in  my  room  more  than  thirty  nests, 
belonging  to  about  twenty  species,  some  of  which,  however,  are  not 
English.  Ko  two  species  are  identical  in  habits,  and  on  various 
acconnts  their  mode  of  life  is  far  from  easy  to  unravel.  In  the  first 
place  most  of  their  time  is  passed  underground ;  all  the  education  of 
the  young,  for  instance,  is  carried  on  in  the  dark.  Again,  ants  are 
essentially  gregarious ;  it  is  in  some  cases  diflicult  to  keep  a  few  alive 
by  themselves  in  captivity,  and  at  any  rate  their  habits  under  such 
circumstances  are  entirely  altered.  If,  on  the  other  hand,  a  whole 
community  is  kept,  then  the  greater  number  introduces  a  fresh  element 
of  difficulty  and  complexity.  Moreover,  wnthin  tlie  same  species,  the 
individnala  seem  to  di£Bar  in  character,  and  even  the  same  indlYidaal 
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will  behave  very  differently  under  different  circumstances.  Although, 
tiit'ii,  aiits  have  attracted  the  attention  of  many  naturalists — Gould, 
l)e  Geer,  Snanmierdam,  Latreille,  Leeuweuhoeck,  Huber — and  have 
recently  been  the  object  of  interesting  observations  by  Frederick 
Smith,  Belt,  Moggridge,  Bates,  Mayr,  Emery,  Forel,  and  others,  they 
still  present  one  of  the  mo8t  promising  tieidsfor  observation  and  ex- 
periment. 

The  larvae  of  ants,  like  those  of  bees  and  wasps,  are  small,  white, 
^  legless  grubs,  somewhat  conical  in  form,  being  narrower  toward  the 
head.  They  are  carefully  tended  and  fed,  being  carried  about  from 
chamber  to  chamber  by  the  workers,  probably  in  order  to  secure  the 
most  suitable  amount  of  warmth  and  moisture.  I  have  observed 
also  that  they  are  very  often  sorted  according  to  age.  It  is  some- 
times very  curious  in  my  nests  to  see  them  divided  into  groups  ac- 
cording to  size,  so  that  they  remind  one  of  a  school  divided  into  five 
or  six  classes.  When  full  grown  they  turn  into  pupa?,  sometimes 
j  naked,  sometimes  covered  with  a  silken  cocoon,  constituting  the  so- 
called  "ant-eggs."  After  remaining  some  days  in  this  state,  they 
emerge  as  perfect  insects.  In  many  cases,  however,  they  would  per- 
ish in  the  attempt,  if  they  were  not  assisted,  and  it  is  very  )>retty 
t<»  see  the  older  ants  helping  them  to  extricate  themselves,  carefully 
unfolding  their  legs  and  smoothing  out'  the  wings,  with  truly  femi- 
nine tenderness  and  delicacy. 

Under  ordinary  circumstances  an  ants*  nest,  like  a  beehive,  consists 
of  three  kinds  of  individuals:  workers,  or  imperfect  females  (which 
constitute  the  threat  majority),  males,  and  perfect  females.  There 
are,  however,  often  several  females  in  an  ants'  nest ;  while,  as  we 
all  know,  there  is  never  more  than  one  queen  in  a  hive.  The  queens 
have  wings,  but  alter  a  single  flight  they  tear  off  their  own  wings, 
and  do  not  again  quit  the  nest.  In  addition  to  the  ordinary  workers 
there  is  in  some  species  a  second,  or  rather  a  third,  form  of  female. 
.  In  almost  any  ants'  nest  we  may  p^h'  that  the  workers  differ  more  or 
less  in  size.  The  amount  of  difference,  however,  depends  upon  the 
species.  In  Lasitts  niger^  the  small  brown  garden  ant,  the  workers 
are,  for  instance,  much  more  uniform  than  in  the  little  yellow 
meadow  ant,  or  in  Atta  barbara,  where  some  of  them  are  more  than 
twice  as  large  as  others.  But  in  certain  ants  there  are  differences 
still  more  remarkable.  Thus,  in  a  Mexican  species,  besides  the  com- 
mon workers,  which  have  the  fonn  of  ordinary  neuter  ants,  there  are 
certain  others  in  which  the  abdomen  is  swollen  into  an  immense  sub- 
diaphanous  sphere.  These  individuals  are  very  inactive,  and  prin- 
cipally ocenpied  in  elaborating  a  kind  of  honey.'  In  the  genus  Phei- 
dole — very  common  in  Southern  Europe — there  are  also  two  dis- 
tinct forms  without  any  intermediate  gradations  :  one  yvhh  heads  of 
the  nsnal  proportion,  and  a  second  with  immense  beads  provided 
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witb  very  large  jaws.  These  latter  are  generally  supposed  to  act  as 
fjoldiers,  and  the  size  of  the  head  enables  the  muscles  whicli  move  the 
jaws  to  be  of  unusual  dimensions,  though  the  little  ones  are  also  very 
p  ijjnacious.  This  dilFerentiation  of  certain  individuals  so  as  to  adapt 
them  to  special  functions  seems  to  me  very  remarkable ;  for  it  must 
be  remembered  that  the  difference  is  not  one  of  age  or  sex. 

The  food  of  ants  consists  of  insects — great  numbers  of  which  they 
destroy — of  iioney,  honey-dew,  and  fruit ;  indeed,  scarcely  any  animal 
or  Rweet  substance  comes  amiss  to  them.  Some  species — such,  for 
instance,  as  the  small  brown  garden  ant — ascend  bushes  in  search  of 
aphides.  The  ant  then  taps  the  aphis  gently  with  her  antenna^,  and 
the  aphis  emits  a  drop  of  sweet  Huid,  which  the  ant  drinks.  Some- 
times the  ants  even  build  covered  ways  up  to  and  over  the  aphides, 
which,  moreover,  they  protect  from  the  attacks  of  other  insects.  Our 
English  ants  do  not  collect  provision  for  the  winter — indeed,  their 
food  is  not  of  a  nature  which  would  admit  of  this.  Some  southern 
Biiecies,  however,  collect  grain,  occasionally  in  considerable  quantities. 
Moreover,  though  our  English  ants  cannot  be  said  exactly  to  lay  up 
stores,  some  at  least  do  take  steps  to  provide  themselves  with  food 
in  the  future.  The  small  yellow  meadow  ant  {Laaius  Jlavits),  for 
instance,  lives  principally  on  the  honey-dew  of  certain  aphides  which 
tack  the  roots  of  grass.  The  ants  collect  the  aphides  in  the  nest,  . 
not  only  watching  over  them  themselves,  but,  as  I  have  been  able 
to  satisfy  myself,  even  over  their  eggs — an  act  which  one  10  much 
tempted  to  refer  to  forethought,  and  which  in  Buoh  a  case  implies  a 
degree  of  prudence  snperior  to  that  of  some  savages.  Besides  these 
aphides,  many  other  insects  live  in  ants^  nests.  If  they  are  to  be 
regarded  as  domestic  animals,  then  ants  have  more  domestic  animals 
than  we  have.  The  majority  of  these  ant-gnests  are  beetles.  Some 
of  them— as,  for  instance,  the  carious  little  Claviger — are  quite  blind, 
and  are  only  found  in  ants'  nests,  the  ant  taking  just  as  much  care 
of  them  as  of  their  own  young.  It  is  evident,  therefore,  that  io 
some  way  they  are  useful  or  agreeable  to  the  ants.  The  subjeot, 
however,  is  one  as  yet  but  little  understood,  and  very  difficult  to 
atndy.  Grimm  and  Lesp^s  consider  that  some  of  these  beetles  secrete 
a  sweet  fluid  like  the  aphides,  and  from  analogy  this  seems  probable. 
Other  creatures  which  habitually  live  in  ants'  nests,  like  the  little 
Beokia  albinos  or  the  blind  woodlouse  (PkOyairthrua)^  perhaps  make 
themselves  useful  as  scavengers. 

Kor  are  ants  without  their  enemies.  In  addition  to  birds  and 
other  larger  foes,  if  *you  disturb  a  nest  of  the  brown  ants  at  any  time 
daring  the  summer,  you  will  probably  see  some  very  small  flies 
hovering  over  them,  and  every  now  and  then  making  a  dash  at 
some  particular  ant.  These  flies  belong  to  the  genus  Pkcra^  and  to 
a  species  hitherto  unnamed,  which  Mr.  Verrall  has  been  good  enough 
to  describe  for  me.  They  lay  their  eggs  on  the  ants,  inside  which 
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the  larvflB  live.  Other  epeoies  of  the  genus  are  in  the  same  way  para- 
sitic on  bees.  On  the  14th  of  October  last  I  observed  that  one  of 
my  ants  had  a  mite  attached  to  the  underside  of  its  head.  The  mite, 
which  is  still  in  the  same  position,  is  almost  as  large  as  the  head. 
The  ant  cannot  remove  it  herselC  She  has  never  come  ont  of  the 
nest,  so  that  I  conld  not  do  it  for  her,  and  none  of  her  own  com- 
panions from  that  day  to  this  have  thought  of  performing  this  kind 
office. 

In  character  the  different  species  of  ants  differ  very  much  frona 
one  another,  K  J^iuea^  the  one  which  is  preeminently  the  enslaved 
ant,  is,  as  might  be  expected,  eitremely  timid;  while  the  nearly 
allied  JR  cnurea  has,  on  the  contrary,  a  considerable  amount  of 
individual  audacity.  ru/a,  the  horse  ant,  according  to  M.  Forel, 
is  especially  characterised  by  the  want  of  individual  initiative,  and 
always  moves  in  troops ;  he  also  regards  the  genus  Jfhrmiea  as  the 
most  brilliant,  though  some  others  excel  it  in  other  respects,  as,  for 
instance,  in  the  sharpness  of  their  senses.  prattmU  worries  its  slain 
enemies ;  F.  sanguinea  never  does.  The  slave-making  ant  (P.  ntfeteens) 
is,  perhaps,  the  bravest  of  alL  If  a  single  individual  finds  herself 
surrounded  by  enemies,  she  never  attempts  to  fly,  as  any  other  ant 
would,  but  transfixes  her  opponents  one  after  another,  springing 
right  and  left  with  great  agility,  till  at  length  she  succumbs,  OTer- 
powered  by  numbers.  J£  9eaMnQdi$  is  oowardly  and  thievish; 
during  wars  among  the  larger  species  they  haunt  the  battle-fields 
and  devour  the  dead.  Tetromofkim  is  said  to  be  very  greedy ; 
Myrmedna  very  phlegmatic 

In  industry  ants  are  not  surpassed  even  by  bees  and  wasps.  They 
work  all  day,  and  in  warm  weather,  if  need  be,  even  at  night  too. 
I  once  watched  an  ant  from  six  in  the  morning,  and  she  worked 
without  intermission  till  a  quarter  to  ten  at  night.  I  bad  pot  her  to 
a  saucer  containinff  larvju,  and  in  this  time  she  carried  oflf  no  less  than 
a  hundred  and  c  iijhty-sovc  n  to  the  nest.  I  once  had  another  ant, 
which  I  om|iloyed  in  my  cxperinieiits,  under  observation  several 
days.  Wlit  n  I  came  ii])  to  London  in  the  morning,  and  went  to 
bed  at  night,  I  used  to  put  her  in  a  small  bottle,  but  the  moment  she 
was  let  out  she  heirnn  to  work  again.  On  one  occasion  I  was  away 
from  home  for  a  w<  t  k.  On  my  return  I  let  her  out  of  the  bottle, 
placing  her  on  a  little  heap  of  larva'  about  three  feet  from  the  nest. 
Under  these  circumstances  I  certainly  did  not  expect  her  to  return. 
However,  though  she  had  thus  been  six  days  in  confinement,  the 
brave  little  creature  immediately  picked  u])  a  larva,  carried  it  off 
to  the  nest,  ainl  after  half  an  hour's  rest  returned  for  another. 

We  have  had  liitherto  very  little  information  as  to  the  lengtli  of 
life  in  ants.  So  iar,  indeed,  as  tlie  preparatory  stages  are  concerned, 
there  is  little  difficulty  in  approximately  ascertaining  the  facts — 
namely,  that  wliile  they  take  only  a  few  weeks  in  summer,  in  some 
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flpeeiefl^  m  oar  Bmall  fellow  meadow  ante,  the  aatmiui  ImrriB  remaio 
with  eomperstiTely  little  obange  tbronghoot  the  winter.  It  ia  much 
mom  difiealt  to  aieertain  the  length  of  life  of  the  perfect  inaeot,  on 
seeoont  of  their  gregariona  habita,  and  the  dUBculty  of  recogniiing 
iBdiridaal  antai  It  haa,  howerer,  generallj  been  aappoaed  that 
tbey  liTO  about  a  aeaaon,  and  thia  is  probably  the  case ;  bat  I  have 
ndli  iome  woitoa  of  J^.  dmmta^  which  I  captored  at  Caatellamare 
in  NoTember,  187«,  and  aome  of  F.  sangtiinea  and  F.  J^uea  ainoe 
September  in  that  year.  They  mast  now,  therefore,  be  at  least  a 
year  and  a  half  old.  I  haTC  also  some  qaeens  of  F.  fi^sa  which 
bavo  been  with  me  rince  December,  1874,  and  atill  seem  in  perfect 
heaitfa.  If  they  Hred  mnch  longer,  and  could  compare  their  ex- 
pCTienees,  ants  woold,  ftom  tbeir  immense  nambers,  even  in  tempei^ 
ate  regions,  contend  with  mankind  on  no  each  very  nneqnal  terms. 

The  behavior  of  anu  to  one  another  diUbra  very  mnch  according 
as  they  are  alone  or  supported  by  nnmeroas  companions.  An  ant 
which  would  run  away  in  the  first  case,  will  fight  bravely  in  the  second. 

It  is  hardly  necessary  to  say  that,  as  a  general  rule,  each  species 
lives  by  itself.  There  are,  however,  some  inteTCSting  exceptions* 
The  little  Stenamma  Westwoodii  is  found  exclusively  in  the  nests  of 
the  much  larger  F,  tufa  and  the  allied  F.  praUmU.  We  do  not 
know  what  the  relations  between  the  two  species  are.  The  Stenammat, 
however,  follow  the  Formie(U  when  they  change  their  nest,  running 
about  among  them  and  between  their  lepfR,  ta[)j>ing  them  inquisi- 
tively with  their  antennse,  and  even  sometimes  elimbing  on  to  tlieir 
backs,  as  if  for  a  ride,  while  the  large  ants  seem  to  take  little  notice 
of  them.  They  almost  seem  to  be  the  dogs — or  rather  cats — of  the 
ants.  Another  small  species,  Solenopsia  /'fffftjr,  which  makes  its 
chambers  and  naileries  in  the  walls  of  the  nests  of  larger  species,  is 
the  bitter  enemy  of  its  hosts.  The  latter  cannot  get  at  them, 
because  they  are  too  large  to  enter  the  galleries.  The  little  Sole- 
nnjmji^  therefore,  are  quite  safe,  and,  as  it  appear*,  make  incursions 
into  the  nurseries  of  the  larger  ant,  and  carry  olf  the  larvte  as  food. 
It  is  as  if  we  had  stnall  dwarfs,  about  eighteen  inches  to  two  feet 
loniT.  harboring  in  tlie  walls  of  our  houses,  and  every  now  and  then 
carrying  otT  some  of  our  children  into  their  horrid  dens. 

Most  ants,  indeed,  will  carry  otK  the  larva*  and  pupa*  of  others  if 
they  get  a  chance;  and  this  explains,  or  at  any  rate  throws  some  light 
upon,  that  most  remarkabU'  phenomenon,  the  existence  of  slavery 
among  ants.  If  you  place  a  number  of  larva'  an<l  pupa'  \u  front  of 
a  nest  of  the  horse  ant,  for  instance,  they  are  soon  carried  off;  and 
those  which  are  not  immediately  rcfpiired  for  food  remain  alive  for 
some  days,  though  I  have  never  been  abb'  to  s:itisfy  myself  whether 
they  are  fed  by  their  eaptors.  Hoth  the  horse  ant  and  the  slave  ant 
{F.  f'uMiut)  are  abundant  species,  a!i<l  it  mnst  not  unfre(piently  occur 
that  the  former,  being  pressed  for  food,  attack  the  latter  and  carry  off 
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some  of  their  lanrte  and  pap».  XJiider  these  circumstances  it  occa- 
sionally liappens  that  the  pupa  oome  to  maturity  in  the  nests  of  the 
horse  ant,  and  nests  are  sometimes,  though  rarely,  found  in  which 
with  the  legitimate  owners  there  are  a  few  F,  Juscaa.  W ith  the  horse 
ant  this  is,  howerer,  a  very  rare  and  exceptional  phenomenon ;  but 
with  an  allied  species,  K  aanguinea^  a  species  which  exists  in  our 
southern  eonnties  and  thronghoat  Europe,  it  has  become  an  estab- 
lished habit.  The  K  BOnffuineas  make  periodical  expeditions,  attack 
neighboring  nests  of  F.  fitaca,  and  carry  ofl'  the  pupie.  When  the 
latter  eome  to  maturity,  they  find  themselves  in  a  nest  consisting 
partly  of  Bungumeas,  partly  of  F.  fmcaa — the  results  of  previous 
expeditions.  They  adapt  themselves  to  circumstances,  assist  in  the 
ordinary  household  duties,  and,  having  no  young  of  their  own  species, 
feed  and  tend  those  of  the  F.  sanguinea.  But  though  the  F.  san- 
(/uineas  are  thus  aided  by  the  F.fmcm,  they  have  not  themselves  lost 
the  instinct  of  working.  It  seems  not  improbable  that  there  is  some 
division  of  functions  between  the  two  species,  but  we  have  as  yet 
no  distinct  knowledge  on  this  point,  and  at  any  rate  the  F.  sdtujtn- 
neas  can  "  do "  for  themselves,  and  carry  on  a  nest,  if  necessary, 
without  slaves. 

In  another  species,  however,  PolyergvB  ntfescenSj  which  is  not 
British,  this  is  not  the  case.  They  present  a  striking  lesson  of  the 
degrading  tendency  of  slavery,  for  they  have  become  entirely  depend- 
ent on  their  slaves.  Even  their  bodily  structure  has  undergone  a 
chnngc  :  their  mandibles  have  lost  their  teeth,  and  have  become  mere 
nippers — dendly  weaponf,  indeed,  but  useless  excej)t  in  war.  They 
have  lost  tlie  t^ieatcr  part  of  their  instincts:  their  art,  that  is,  the 
power  of  building ;  their  domestic  habits,  for  iIk  y  tnke  no  care  of  their 
own  young,  all  this  being  done  by  the  slaves  ;  tlu  ir  industry — they 
take  no  part  in  providing  the  daily  supplies  ;  if  tlie  colony  changes 
the  situation  of  its  nest,  tlie  mnsters  are  all  carried  by  the  slaves  to 
the  new  one  ;  nay,  tlu  y  have  even  lost  the  habit  of  feeding.  Huber 
placed  thirty  of  them,  with  some  larvro  and  pup«e,  and  a  supply  of 
honey,  in  a  box. 

• 

"At  first,**  he  isys,  **th^ appeared  to  ps;^  some  little  attention  to  the 

larvro ;  they  carried  them  hero  ami  there,  but  presently  replaced  them.  More 
than  ono-]ialf  of  the  Amnzras  died  of  hunger  in  less  than  two  days.  They  had 
not  even  traced  out  a  dwelling,  and  the  few  ants  still  in  existence  were  languid 
and  without  strength.  I  commiserated  their  condition,  and  gave  them  one  of 
tljoir  l»lack  rompanions.  This  individual,  unassisted,  established  order,  formed  a 
chamber  in  the  earth,  gathering  together  the  larvae,  extricated  several  young 
ants  that  were  ready  to  quit  the  condition  of  pupae,  and  preserved  tiie  life  cf 
the  remaining  AmasonB.**  * 

This  observation  has  been  fully  confirmed  by  other  naturalists. 
However  small  the  prison,  however  large  the  quantity  of  food,  these 

>  Hnber,  *'  Nataral  Hietory  of  Ante.** 
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•lopid- eretloM  will  liarre  io  tlie  midtt  of  plenty  rather  this  feJs^\j  , 
tlMmselreiL  I  Imt«  hid  %  neet  of  Ihk  tpooiet  under  obeenretion  for  ^ '  • 
s  kmg  tinie^  bm  noTer  mw  one  of  the  maslem  feeding.  I  heve  kept 
ieolnited  qpedmene  for  weeks  by  giTtng  them  %  ebiTe  fot  nn  hour  or 
two  n  dsy  to  oUnhi  and  feed  them,  end  mider  theee  droomstmnoee 
they  remaned  la  peifeet  heeltb,  while  but  for  the  ilnree  they  woald 
have  periehed  in  two  or  three  dayi.  I  know  no  other  oaee  in  Natore 
of  a  qteeiee  having  loit  the  inittaet  of  feeding. 

In  P,  r^fetetm^  the  eo-oalled  workere,  thongh  thoe  helpless  and 
atnpid,  are  nnmerons,  energetiOi  and  in  some  respects  even  brilliant. 
In  another  slave^naking  speeiee^  however,  Siffmgjflognathui^  the 
workers  are  mnoh  less  nnmerons,  and  so  wMk  that  it  is  an  unsolved 
problem  how  they  eontrive  to  make  slaves. 

Lastly,  in  a  foorth  speoles,  AnargtU*  alkaikihf^  the  workers  are 
aboent,  the  males  and  femaiss  living  in  nests  with  workers  belonging 
to  another  ant,  nramoKwn  etmpUum,  In  these  esses  the  TUror 
fMoHMms,  having  no  qneen,  and  eonseqnently  no  yonng  of  their  own, 
tend  the  young  of  the  AMfg^m^  It  is,  therefore,  a  ease  analogous 
to  that  of  Foiyergus^  bnt  it  is  one  in  whieh  slave-owning  has  almost 
degenerated  into  parasitism.  It  is  not,  however,  a  case  of  trae  para- 
sitism, beeaase  the  TetramcfkKm  take  great  ears  of  the  Anergtt^B^ 
and,  if  the  neet  is  distnrbed,  carry  them  off  to  a  place  of  safety. 

M.  Fore],  in  his  exeellent  work  on  ants,  ha^  anted  oat  that  very 
yonng  ants  devote  themselves  at  first  to  the  care  of  the  larv«  and 
pup»,  and  that  they  take  no  share  in  the  defense  of  the  nest  or 
other  ontKiMoor  work  nntil  they  are  some  days  old.  This  seems 
natnnl,  beeanse  at  Urst  their  skin  Is  eomparaUvely  soft;  and  it 
wonld  dearly  be  undesirable  to  nndertake  rough  work  or  run 
into  danger  until  theb  armor  had  had  time  to  harden.  There 
are,  however,  reasons  fer  thinking  that  the  division  of  labor  is 
earned  still  further.  I  do  not  allnde  merely  to  those  cases  in  which 
there  are  completely  different  kinds  of  workers,  but  even  to  the 
ordinary  workers.  In  X.  flatnu^  for  instance,  it  seems  probable  tliat 
die  duties  of  the  small  workers  are  sonu  wliat  different  from  those 
of  the  large  ones,  though  no  sucli  division  of  labor  has  yet  been 
detected.  In  F,  fuaca  I  made  an  obst  rvut  ion  which  8urj)risod  me 
very  much.  In  the  autumn  of  1875  T  notircd  an  ant  out  feeding 
alone.  The  next  day  the  same  ant  was  out  by  lierst  if,  and  I  eould 
easily  recognize  her  because  by  some  accident  she  had  lost  tlie 
claws  of  one  of  her  hind-feet.  Mv  attention  beine  rousi-d,  I  watclu  d 
the  nest  for  some  weeks,  and  saw  this  same  ant  out  n-pt  attMlly,  but 
no  other.  This  winter  I  have  ke^n  two  nests  unib  r  <'lo?»^  oliservation 
—that  is,  I  arranged  with  my  daugJiters  nnd  their  iroverness,  Miss 
Wendland,  most  conscientious  observers,  that  we  sliould  look  at  the 
nest  once  every  hour  throughout  the  day,  and  this  has  been  done 
since  the  middle  of  NoYember,  with  a  few  exceptions  not  enough 
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to  affect  the  conclusion.  The  former  nest  contains  about  two  ban- 
dred,  the  second  about  four  liundred  iiuiividuals ;  but  as  they  are 
somewhat  torpid,  and  there  are  no  larvie  to  be  fed,  much  food  is 
not  required.  In  each  case  only  two  or  three  individuals  came  out 
for  food,  each  about  twice  a  day,  though  some  days  they  did  not 
come  out  at  all.  Thinking  that  possibly  these  specimens  were  un- 
usually voracious,  or  in  some  other  way  abnormal,  1  imprisoned  the 
foragers  belonging  to  one  of  the  nests.  The  following  day  two 
others  came  out  tor  food,  and  continued  coming  for  several  days. 
I  then  imprisoned  them  also,  when  two  others  came  out — Bhowin^, 
I  think,  that  the  community  requires  food,  and  that  it  was  the 
functions  of  certain  individuals  to  obtain  it. 

One  of  the  most  interesting  problems  about  ants  is,  of  course,  to 
determine  the  amount  of  their  intelligence.  In  order  to  test  this, 
it  seemed  to  me  that  one  way  would  be  to  asoertain  some  object 
whicli  tbey  would  clearly  desire,  and  then  to  interpose  some  obstacle 
which  a  little  ingenuity  would  enable  them  to  OYeroome«  With 
this  object  in  view,  I  placed  food  in  a  porcelain  cup  on  a  slip  of  glass 
Borrounded  by  water,  but  accessible  to  the  ants  by  a  bridge,  consist- 
ing of  a  strip  of  paper  two-thirds  of  an  inch  long  and  one-third  wide. 
Having  then  put  a  F.  nigra  from  one  of  my  nests  to  this  food,  sbe 
began  carrying  it  off,  and  by  degrees  a  number  of  friends  came  to 
help  ber.  I  then,  when  about  twenty-five  ants  were  so  engaged, 
moved  the  little  paper  bridge  sligbtly,  so  as  to  leave  a  chasm  just 
so  wide  that  the  ants  could  not  reach  across.  They  came  to  the 
edge  and  tried  bard  to  get  over,  but  it  did  not  oocnr  to  them  to  push 
the  paper  bridge,  though  the  distance  was  only  about  one-third  of 
an  inch,  and  tbey  might  easily  have  done  so.  After  trying  for  about 
n  qnarter  of  an  honr  they  gave  up  the  attempt,  and  returned  home. 
This  I  repeated  several  times.  Then,  thinking  that  paper  was  a 
substance  to  which  they  were  not  accustomed,  I. tried  the  same  with 
a  bit  of  straw  one  inch  long  and  one-eighth  of  an  inch  wide.  The 
result  was  the  same.  I  repeated  this  twice.  Again  I  placed  par- 
ticles of  food  close  to  and  directly  over  the  nest^  but  connected  with 
it  only  by  a  passage  several  feet  in  lengtii.  Under  these  circumstances 
it  would  be  obviously  a  saving  of  time  and  labor  to  drop  the  food 
on  to  the  nest,  or  at  any  rate  to  spring  down  with  it,  so  as  to 
save  one  journey.  But,  though  I  have  frequently  tried  the  experiment, 
my  ants  never  adopted  either  of  these  courses.  I  arranged  matters 
so  that  the  glass  on  which  the  Ibod  was  placed  was  only  raised  one- 
third  of  an  inch  above  the  nest  The  ants  tried  to  reach  down,  and 
the  distance  was  so  small  that  occasionally,  if  another  ant  passed 
underneath  just  as  one  was  reaching  down,  the  upper  one  could  step 
on  to  its  back,  and  so  descend;  but  this  only  happened  acciden* 
tally,  and  they  did  not  think  of  throwing  the  particles  down,  nor, 
which  surprised  me  very  much,  would  they  jump  down  themselves. 
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I  then  plaeed  a  heap  of  fine  mould  close  to  the  grass,  bat  just  so  fisr 
that  they  eoold  still  not  reach  across.  It  would  have  been  of  course 
qiiite  easj  for  any  ant,  by  moTing  a  particle  of  earth  for  a  quarter  of 
an  ineb,  to  have  made  a  bridge  by  which  the  food  might  have  been 
reached,  but  this  simple  expedient  did  not  occur  to  them.  On  the  other 
hand,  I  then  put  some  provisions  in  a  shallow  box  with  a  glass  top, 
and  a  single  hole  on  one  side,  and  put  some  specimens  of  Zaaius 
miffer  to  the  food.  As  soon  as  a  stream  of  ants  was  at  work,  busily 
carrying  supplies  off  to  the  nest,  and  when  they  had  got  to  know 
the  way  thoroughly,  I  poured  some  fine  mould  in  front  of  the  hole 
so  aa  to  cover  it  up  to  a  depth  of  about  half  an  inch.  I  then  took 
out  the  ants  which  were  actually  in  the  box.  As  soon  as  they 
had  recovered  from  the  shock  of  this  unexpected  proceeding  on  my 
part,  they  began  to  run  all  around  and  about  the  box,  looking  for 
some  other  place  of  entrance.  Finding  none,  however,  they  began 
digging  down  into  the  earth  just  over  the  hole,  carrying  off  the 
grains  of  earth  one  by  one,  and  depositing  them,  without  any  order,  all 
round  at  a  distance  of  from  half  an  inch  to  six  inches,  until  they  had 
excayated  down  to  the  doorway,  when  they  again  began  carrying  off 
the  food  as  before.  This  experiment  I  repeated  on  the  following  days 
three  or  four  times,  always  with  the  same  results 

As  evidence  both  of  their  intelligence  and  of  their  affection  for 
their  friends,  it  has  been  said  by  various  observers  that  when  ants 
have  been  accidentally  buried  they  have  been  very  soon  dug  out 
and  rescued  by  their  companions.  Without  for  a  moment  doubting 
the  &cts  as  stated,  we  must  remember  the  habits  which  ants  have  of 
burrowing  in  loose  fresh  soil,  and  especially  their  practice  of  digging 
out  fresh  galleries  when  their  nests  are  disturbed.  It  seemed  to  me, 
however,  that  it  would  not  be  difllcult  to  test  whether  the  exca- 
vations made  by  ants  under  the  droumstanoes  were  the  result  of  this 
igeneral  habit,  or  really  due  to  a  desire  to  extricate  their  friends. 
With  this  view  I  tried  (20th  of  August)  the  following  experiments* 
I  placed  some  honey  near  a  nest  of  Lasius  niger  on  a  glass  sur- 
rounded with  water,  and  so  arranged  that  in  reaching  it  the  ants 
passed  over  another  glass  covered  with  a  layer  of  sifted  earth  about 
<me-third  of  an  inch  in  thickness.  I  then  put  some  ants  to  the 
honey,  and  by  degrees  a  considerable  nnmber  collected  round  it. 
Then,  at  1.30  p.  m.,  I  buried  an  ant  from  the  same  nest  under  the 
earth,  and  left  her  there  till  6  p.  m.,  when  I  uncovered  her.  She 
was  none  the  worse,  but  during  the  whole  time  not  one  of  her  friends 
had  taken  the  least  notice  of  her. 

Again,  September  1st,  I  arranged  some  honey  in  the  same  way. 
At  5  p.  M.  about  fifty  ants  wore  at  the  honey,  and  a  considerable 
number  were  passing  to  and  fro.  I  then  buried  an  ant  as  before,  of 
course  taking  one  from  the  same  nest.  At  7  p.  m.  the  number  of 
ants  at  the  honey  had  nearly  doubled.    At  10  p.  m.  they  were  still 
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more  niimeroiUy  aod  had  carried  off  about  two-thirds  of  the  honey. 
At  7  A.  If.  the  next  morning  the  honey  was  all  gone ;  two  or  three 
ants  were  still  wandering  about,  but  no  notioe  had  been  taken  of  the 
prisoner,  whom  I  then  let  ont.  In  this  case  I  allowed  the  honey  to 
be  finished,  because  I  thought  it  might  perhaps  be  alleged  that  the 
excitement  produced  by  such  a  treasore  distracted  their  attention  ; 
or  even,  on  the  principle  of  doing  the  greatest  good  to  the  greatest 
number,  that  they  were  intelligently  wise  in  securing  a  treasure  of 
food  before  they  rescued  their  comrade,  who,  though  in  confinement, 
was  neither  in  pain  nor  danger.  So  iar  as  the  above  ante,  however, 
are  concerned,  this  cannot  be  urged.  I  may  add  that  I  repeated  the 
same  experiment,  several  times,  in  some  eases  with  another  species, 
Myrmica  ruginodU^  and  always  with  the  same  results. 

Ants  have  been  much  praised  on  account  of  their  affection  for 
their  friends.  In  this  respect,  however,  they  seem  to  vary  greatly. 
At  any  rate,  any  one  who  has  watched  them  much  must  have  met 
with  very  contradictory  facts.  I  have  often  put  ants  which  were 
smeared  with  a  sticky  substance  on  the  boards  attached  to  my  nests, 
and  very  rarely  indeed  did  theur  companions  take  any  notice  of  or 
seek  to  disentangle  them* 

I  then  tried  the  following  experiment :  A  number  of  the  small 
yellow  ants  (X.  fianus)  were  out  feeding  on  some  honey.  I  took  five 
of  them,  and  also  five  others  of  the  same  species,  but  from  a  different 
nest,  chloroformed  them,  and  put  them  close  to  the  honey,  and  on 
the  path  which  the  ants  took  in  going  to  and  from  the  nest,  so  that 
these  could  not  but  see  them.  The  grass  on  which  the  honey  was 
placed  was  surrounded  by  a  moat  of  water.  This,  then,  gave  me 
an  opportunity  of  testing  both  how  far  they  would  be  disposed  to  as- 
sist a  helpless  fellow-creature,  and  what  difference  they  would  make 
between  their  nest^wmpanions  and  strangers  from  a  difierent  com- 
munity. The  chloroformed  ants  were  put  down  at  ten  in  the 
morning.  For  more  than  an  hour,  though  many  ante  came  up  and 
touched  them  with  their  antennsB,  none  of  them  did  more.  At 
length  one  of  the  strangers  was  picked  up,  carried  to  the  edge  of  the 
glass,  and  quietly  thrown,  or  rather  dropped,  into  the  water.  Shortly 
afterward  a  friend  was  taken  up  and  treated  the  same  way.  By 
degrees  they  were  all  picked  up  and  thrown  into  the  water.  One  of 
the  strangers  was,  indeed,  taken  into  the  nest,  but  in  about  half  an 
hour  she  was  brought  out  again  and  thrown  into  the  water  like 
the  rest.  I  repeated  this  experiment  with  fifty  ants,  half  friends 
and  half  strangers.  In  each  case  twenty  out  of  the  twenty-five 
ants  were  thrown  into  the  water  as  described.  A  few  were  left 
lying  where  they  were  placed,  and  these  also^  if  we  had  watched 
longer,  would  no  doubt  have  been  also  treated  in  the  same  way. 
One  out  of  the  twenty-five  friends,  and  three  out  of  the  twenty-five 
strangers,  were  carried  into  the  nest,  but  they  were  all  brought  ont 
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ftgain  and  thrown  away  Hke  the  rest.  Under  mieh  droamstances, 
then,  it  seems  that  ants  make  no  difference  between  fHends  and 
strangers. 

It  may,  however,  be  said  in  this  experiment  that,  as  ants  do  not 
recover  from  chloroform,  and  these  ants  were  therefore  to  all  intents 
and  purposes  dead,  we  should  not  expect  that  much  difference  would 
be  made  between  friends  and  strangers.  I  therefore  tried  the  same 
experiment,  only,  instead  of  chloroforming  the  ants,  I  made  them  in- 
toxicated. This  was  a  rather  more  difficnlt  experiment.  No  ant  would 
voluntarily  degrade  herself  by  getting  drunk,  and  it  was  not  easy  in 
all  cases  to  hit  off  the  requisite  degree  of  this  compulsory  intoxication. 
In  all  cases  they  were  made  quite  drunk,  so  that  they  lay  iielplessly 
on  their  backs.  The  sober  ants  seemed  much  puzzled  at  finding  their 
friends  in  this  helpless  and  discreditable  condition.  They  took  them 
up  and  carried  them  about  for  a  while  in  a  sort  of  aimless  way,  as  if 
they  did  not  know  what  to  do  with  their  drunkards,  any  more  than 
we  do.  Ultimately,  however,  the  results  were  as  follows:  The  ants 
removed  twenty-five  friends  and  thirty  strangers.  Ot  the  friends, 
twenty  were  carried  into  the  nest,  where  no  doubt  they  slept  off  the 
effect  of  the  spirit — at  least,  we  saw  no  more  of  them — and  five  were 
thrown  into  the  water.  Of  the  strangers,  on  the  contrary,  twenty- 
four  were  thrown  into  the  water;  only  six  were  taken  into  the  nest, 
and  four  of  these  were  shortly  afterward  brought  out  again  and  thrown 
away. 

The  difference  in  the  treatjnent  of  friends  and  strangers  was,  there- 
fore, most  marked. 

Dead  ants,  I  may  add,  arc  always  brought  out  of  the  nest,  and  I 
have  more  than  once  found  a  little  heap  on  one  spot,  giving  it  almost 
the  appearance  of  a  burial-ground. 

I  have  also  made  some  expiriments  on  the  power  possessed  by 
ants  of  remembering  their  friends.  It  will  be  recollected  that  Huber 
gives  a  most  interesting  account  of  the  behavior  of  some  ants,  which, 
after  being  separated  for  four  months,  when  brought  together  again, 
immediately  recognized  one  another,  and  '^fell  to  mutual  eatessM 
with  their  antenna?."  Forel,  however,  regards  these  movements  as 
having  indicated  fear  and  surprise  rather  than  affection,  though  he 
also  is  quite  inclined  to  believe,  from  his  own  observation,  that  ants 
would  recognize  one  another  after  a  separation  of  some  months.  The 
observation  recorded  by  Huber  was  made  casually ;  and  neither  he 
nor  anyone  else  seems  to  have  taken  any  steps  to  test  it  by  subsequent 
experiments.  The  fact  is  one,  however,  of  so  much  interest,  that  it 
seemed  to  me  desirable  to  make  further  experiments  on  the  subject. 
On  the  4th  of  August,  1875,  therefore,  I  separated  one  of  my  nests  of 
F,fmca  into  two  halves,  which  I  kept  entirely  apart. 

I  then  from  time  to  time  put  an  ant  from  one  of  these  nests  into 
the  other,  introdnoing  also  a  stranger  at  the  same  time.  The  stranger 
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was  driven  out,  or  Bometimea  even  killed.  The  friend,  on  tbe  con- 
trary, was  never  attacked,  though  I  am  bound  to  say  that  I  could  see 
no  signs  of  auy  general  welcome,  or  that  she  was  taken  any  particular 
notice  of. 

I  will  not  trouble  you  with  all  the  evidence,  but  will  content  my* 
self  with  one  case. 

On  the  12th  November  last^hat  is  to  say,  after  the  ant  had  been 
separated  for  a  year  and  three  months— I  put  a  £riend  and  a  stranger 
into  one  of  the  divisions.  The  friend  seemed  quite  at  home.  One  of 
the  ants  at  once  seized  the  stranger  by  an  antenna,  and  begau  dragging 
her  about.  At — 

11.45. — ^The  friend  is  quite  at  home  with  the  rest.  The  stranger  is 
being  dragged  about^ 

18.— The  friend  is  all  right.  Three  ants  now  have  hold  of  the 
stranger  by  her  legs  and  an  antenna. 

12.15.— Do.  do. 

12.80.— Do.  do. 

12.45.— Do.  do. 

1.— Do.  do. 

1.80* — Do.  One  now  took  hold  of  the  friend,  but  soon  seemed  to 
find  out  her  mistake  and  let  go  again. 

1.45. — ^Tbe  friend  is  all  right.  Tbe  stranger  is  being  attacked. 
The  friend  also  baa  been  almost  cleaned ;  wbUe  on  tbe  stranger  tbe 
color  has  been  scarcely  touched. 

2.16. — ^Two  ants  are  licking  the  friend,  while  another  pair  are  hold- 
ing the  stranjjor  by  her  legs. 

2.30. — The  friend  is  now  almost  clean,  so  that  I  could  only  just 
perceive  any  color.  The  stranger,  on  the  contrary,  is  almost  as  iiiiicli 
colored  us  ever.  She  is  now  near  the  door,  and  1  think  would  have 
come  out,  but  two  ants  met  her  and  seized  her. 

3.  — Two  ants  are  attacking  the  stranger.  The  friend  was  no 
longer  distinguishable  from  the  rest. 

3.30.— Do. 

4.  — Do. 

5.  — Do. 

6.  — The  stranger  now  escaped  from  the  nest,  and  I  put  her  back 

amonp^  her  own  friends. 

The  (litlerencc  of  behavior  to  these  two  ants  was  most  marked. 
The  friend  was  gradually  licked  clean,  and,  excei>t  for  a  few  moments, 
and  that  evidently  by  mistake,  was  never  attacked.  The  stranger, 
on  the  contrary,  was  not  cleaned,  was  at  once  seized,  was  dragged 
about  for  hours  with  only  a  few  minutes'  interval,  by  one,  two,  or 
three  assailants,  and  at  length  made  her  escape  from  the  nest  at  a  time 
when  no  other  ant  was  out. 

In  most  species  of  ants  the  j)0wer  of  smell  is  very  keen.  I  j)laced 
ants  on  a  strip  of  paper,  each  end  of  which  was  supported  on  a  pin, 
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the  foot  of  iHiieli  wab  immeraed  in  water.  They  Uien  nn  backward 
and  forward  along  the  paper,  trying  to  escape.  If  a  oamelVhair  pen- 
eil  be  suspended  jast  oyer  the  paper,  they  past  under  it  without  tak- 
ing any  notice  of  it ;  but  if  it  be  scented,  say  with  lavender-water, 
they  at  once  stop  when  tbey  come  near  it,  showing  in  the  most  unmis- 
takable manner  that  they  perceive  the  odor.  This  sense  appears  to 
.  reside,  though  not  perhaps  exclusively,  in  the  antennaa.  I  tethered, 
for  instance,  a  lai  i!;e  specimen  of  Formica  ligiiiperda  with  a  fine  thread 
to  a  board,  and  when  slie  was  quite  quiet  1  approached  a  sceuted 
camePs-hair  pencil  slowly  to  tlie  lip  of  the  antenna,  which  was  at  once 
withdrawn,  though  the  auteuua  took  no  notice  of  a  similar  peucil,  if 
not  scented. 

On  the  otiier  hand,  as  regards  their  sense  of  hearing,  the  case  is 
very  different.  Approacliing  an  ant  which  was  standing  quietly,  I 
have  over  and  over  again  made  the  loudest  and  most  shrill  noises  I 
could,  using  a  penny  pipe,  a  dog-whistle,  a  violin,  as  well  as  the  most 
piercing  and  startling  sounds  I  could  produce  with  my  own  voice, 
without  etfect.  At  tlie  same  time  I  by  no  means  would  infer  from  this 
that  they  are  really  deaf,  though  it  certainly  seems  that  their  range  of 
hearing  is  very  different  from  ours.  We  know  that  certain  allied 
insects  produce  a  noise  by  rubbing  one  of  their  abdominal  rings 
against  another.  Landois  is  of  opinion  that  ants  also  make  sounds  in 
the  satnc  way,  though  these  sounds  are  inaudible  to  us.  Our  range 
is,  however,  after  all,  very  limited,  and  the  universe  is  |)robably  full 
of  music  which  we  cannot  perceive.  There  are,  moreover,  in  the  an- 
tennce  of  ants  certain  curious  organs  which  may  perhaps  be  of  an 
auditory  character.  There  are  from  ten  to  a  dozen  in  the  terminal 
segment  of  La^ixis  flavits^  the  small  meadow  ant,  and,  indeed,  in  most 
of  the  species  which  I  have  examined,  and  one  or  two  in  each  of  the 
short  intermediate  segments.  These  organs  consist  of  three  parts:  a 
small,  spherical  cup  opening  to  the  outside,  a  long,  narrow  tube,  and  a 
hollow  body  shaped  like  an  elongated  clock-w  eight.  They  may  servo 
to  increase  the  resonance  of  sounds,  acting,  in  fact,  to  use  tlie  words 
of  Prof.  T yndall,  who  was  good  enough  to  look  at  them  with  me,  like 
microscopic  stethoscopes. 

The  organs  of  vision  arc  in  mostanta  very  complex  and  conspicu- 
ous. Thei  e  are  generally  three  eyes  arranged  in  a  triangle  on  the  top 
of  their  heads,  and  on  each  side  a  large  compound  eye  containing 
sometimes  more  than  two  thousand  facets  between  them.  Neverthe- 
less, the  sight  of  ants  does  not  seem  to  be  very  good.  In  order  to 
test  how  far  ants  are  gnided  by  vision,  I  made  the  following  experi- 
ments: I  placed  a  common  lead-pencil  on  a  board,  fastening  it  up-  i 
right,  so  as  to  serve  as  a  landmark.  At  the  base  I  then  placed  a  glass 
containing  food,  and  then  put  a  L,  niger  to  the  food ;  when  she  knew 
ber  way  from  the  glass  to  the  nest  and  back  again  perfectly  well,  she 
went  quite  straight  backward  and  forward.   I  then  took  an  oppor* 
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timity  when  the  ant  was  on  the  glass,  and  moved  the  glasa  with  tlie 
ant  on  it  abont  three  inches.  Now,  under  sneh  oirenmstanoes,  if  she 
had  been  much  guided  by  sight,  she  eonld  not  of  course  have  had  aoj 
diffionlty  in  finding  her  way  to  the  nest.  As  a  matter  of  &ot,  however, 
she  was  entirely  at  sea,  and,  alter  wandering  abont  for  some  time,  got 
back  to  the  nest  by  another  and  very  ronnd-aboot  ronte.  I  then  again 
varied  the  experiment  as  foDows :  I  placed  the  food  in  a  small  china 
onp  on  the  top  of  the  pencil,  which  ihns  fonned  a  colomn  seven  and 
a  half  inches  high.  When  the  ant  once  knew  her  way,  she  went  very 
straight  to  and  from  the  nest.^  This  pnisled  her  very  much ;  she  went 
over  and  over  the  spot  wiTere  the  pendl  had  previoosiy  stood,  retraced 
her  steps  several  times  almost  to  the  nest,  and  then  tetnmed  along 
the  old  line,  showing  great  perseverance,  if  not  much  power  of  viBion. 
tChen  moved  the jpencil  six  IhcbesT^  She  found  the  pencil  at  last,  but 
only  alter  many  meanderings.  ~ 

I  then  repeated  the  observation  on  three  other  ants,  with  the  same 
result ;  the  second  was  seven  minutes  before  she  found  the  pencil,  and 
at  last  seemed  to  do  so  accidentally ;  the  third  actually  wandered 
about  for  no  less  than  half  an  hour,  returning  up  the  paper  bridge 
several  times.  ' 

Let  us  compare  this  rehitively  to  man.  An  ant  measuring  say 
one-sixth  of  an  iuch,  the  pencil,  being  seven  inches  high,  is  conse- 
quently forty-two  times  as  long  as  the  ant.  It  bears,  therefore,  some- 
what the  same  relation  to  the  ant  as  a  column  two  hundred  and  iifty 
feet  high  does  to  a  man.  The  pencil  having  been  moved  six  inches, 
it  is  as  if  a  man  in  a  country  he  knew  well  would  be  puzzled  at  being 
moved  a  few  hundred  feet,  or,  if  put  down  in  a  square  containing  less 
than  an  acre,  could  not  find  a  column  two  hundred  and  fifty  feet  high, 
that  is  to  say,  higher  than  the  Duke  of  York's  column. 

Another  evidence  of  this  consists  in  the  fact  that  if,  when  my  X. 
nifjvrs  wxTe  carrying  oft"  food  placed  in  a  cup  on  a  piece  of  l)oard,  I 
turned  the  board  round  so  that  the  side  which  had  been  turned  tow- 
ard the  nest  was  away  from  it,  and  vice  versa,  the  ants  always  re- 
turned over  the  same  track  on  the  board,  and  consequently  directly 
away  from  home.  If  I  moved  the  board  to  the  other  side  of  my  arti- 
ficial nest,  t lie  result  was  the  same.  Evidently  they  followed  the  road, 
not  the  direction. 

It  is  remarkable  that  we  do  not  ev(»n  now  know  exactly  how  au 
ants'  nest  is  begun.  Whether  they  always  commence  as  a  colony 
from  some  older  establishment  ;  whether  wandering  workers  who 
chance  to  find  a  queen  under  certain  circumstances  remain  w  ith  her 
and  beirin  a  new  nest;  or  wliether  the  cjueen  ant,  like  the  queen 
wasp,  forms  a  cell  for  herself,  and  tlien  brings  up  a  few  worki-rs,  wlo 
afterward  take  upon  themselves  the  labors  of  the  family,  as  yel  we 
know  not.  When  once  started,  the  communities  last  for  years,  l)eing 
kept  up  by  a  succession  of  individuals.    The  queens  themselves 


Digitized  by  Googlc 


OK  TBB  EABITS  OF  ANTS. 


53 


imrely  or  never  qait  the  nest,  bat  receire  tlieir  food  from  the  work- 
en,  aod  indeed  appear  to  do  nothing  ezoept  laj  eggs. 

A  nest  of  ants  moat  not  be  coninBed  with  an  ant-hill  in  the  ordi* 
nary  sense.  Very  often,  indeed,  a  nest  has  only  one  dwelling,  and  in 
most  speeies  seldom  more  than  three  or  fonr.  Some,  however,  form 
nnmerons  colonies.  M.  Forel  even  fonnd  a  ease  in  ifhich  one  nest  of 
F,  exteeta  had  no  less  than  two  hundred  colonies,  and  oocnpied  a  cirw 
cnlar  space  with  a  radins  of  nearly  two  hundred  yards.  Within  this 
area  they  had  exterminated  all  the  other  ants,  except  a  few  nests  of 
lapinoma  erratiem^  whioh  survived,  thanks  to  their  great  agility. 
In  these  cases  the  number  of  ants  thus  associated  together  must  have 
been  enormous.  Even  in  single  nests  Forel  estimates  the  numbers  at 
from  5,000  to  500,000. 

In  thdr  modes  of  fighting,  different  species  of  ants  have  their  sev- 
eral peculiarities.  Some,  also,  are  much  less  military  than  others. 
Myrm$olna  LaMUti^  for  instance,  never  attack,  and  scarcely  even 
defend  themselves.  Their  skin  is  very  hard,  and  they  roll  themselves 
into  a  ball,  not  defending  themselves  even  if  their  nest  is  invaded ; 
to  prevent  which,  however,  they  make  the  entrances  small,  aud  often 
station  at  each  a  worker,  who  uses  her  head  to  stop  the  way.  The 
smell  of  this  species  is  also,  perhaps,  a  protection.  T^Btramorium  caw* 
pitum  has  the  habit  of  feigning  death.  This  species,  however,  does 
not  roll  itself  up,  but  merely  applies  its  legs  and  antenne  closely  to 
the  body. 

Formica  rufa,  the  common  horse  ant,  attacks  in  serried  masses, 
seldom  sending  out  detachments,  while  single  ants  scarcely  ever  make 
iudividnal  attacks.  Tliey  rarely  pursue  a  flying  fot',  but  give  no  quar- 
ter, killing  as  many  enemies  as  possible,  and  nevt  r  Ijesitating,  with 
this  object,  to  sacrifice  themselves  for  the  common  good. 

F&rmica  sanguinca^  o\\  the  contrary,  at  least  in  their  slave-making 
expeditions,  attempt  rather  to  terrify  than  to  kill.  Liuleed,  wlien  they 
are  invading  a  nest,  thev  do  not  attack  the  flving  inhabitants  unless 
they  are  attempting  to  carry  off  pupce,  in  which  case  they  are  forced 
to  abandon  the  pupae.  When  fighting,  they  attempt  to  crush  their 
enemies  with  their  mandibles. 

Fonnira  fxn'icta  is  a  delicate  but  very  active  species.  They,  also, 
advance  in  serried  masses,  but  in  close  quarters  they  bite  right  and 
left,  dancing  about  to  avoid  being  bitten  themselves.  When  fighting 
with  larger  species  they  spring  on  to  their  backs,  and  then  seize  them 
by  the  neck  or  by  an  antenna.  They  also  have  the  instinct  of  com- 
bining in  small  parties,  three  or  four  seizing  an  enemy  at  once,  and 
then  palling  different  ways,  so  that  she,  on  her  part,  cannot  get  at  any 
one  of  her  foes.  One  of  them  then  jumps  on  her  back  and  cuts,  or 
rather  saws,  off  her  head.  In  battles  between  this  ant  and  the  much 
larger  F.  pratensis^  many  of  the  latter  may  be  seen,  each  with  a  little 
Fi  exaecta  on  her  back,  sawing  off  her  head  from  behind. 


Digitized  by  Google 


54 


THE  POPULAR  SCIENCE  MONTHLY. 


One  might,  at  first  sight,  he  disposed  to  consider  that  tlic  ants 
with  stings  must  have  a  great  advantage  over  those  with  none.  In 
some  cases,  however,  the  poison  is  so  strong  that  it  is  sufficient  for  it 
to  touch  the  foes  to  phace  them  hors  dc  combat,  or  at  least  to  render 
them  incapacitated,  with  every  ap])carance  of  extreme  pain.  Such 
species  liave  the  abdomen  unusually  mobile. 

The  species  of  Z,asius  make  up  in  numbers  what  tliey  want  in 
strength.  Several  of  them  seize  an  enemy  al  once,  one  by  eacli  of  her 
legs  or  antennte,  and,  when  they  have  once  taken  hold,  they  will  suf- 
fer themselves  to  be  cut  in  pieces  rather  than  let  go. 

Polyergus  rufesce?is,  the  celebrated  slave-making  or  Amazon  ant, 
has  a  mode  of  combat  almost  peculiar  to  herself.  The  jaws  are  very 
powerful  and  pointed.  If  attacked  —  if,  for  instance,  another  ant 
seizes  her  by  a  leg — she  at  once  takes  her  enemy's  head  into  lier  jaws, 
which  generally  makes  her  quit  her  hold.  If  she  does  not,  the  Polyer- 
giis  closes  her  mandibles,  so  that  the  points  pierce  the  brain  of  her 
enemy,  paralyzing  the  nervous  system.  The  victim  falls  in  convul- 
sions, setting  free  her  terrible  foe.  In  this  manner  a  comparatively 
small  force  of  Polyergm  vf'iW  fearlessly  attack  much  larger  armies  of 
other  species,  and  suffer  themselves  scarcely  any  loss. 

Much  of  what  has  been  said  as  to  the  powers  of  communication 
possessed  by  bees  and  ants  depends  on  the  fact  that,  if  one  of  them 
in  the  course  of  her  rambles  has  discovered  a  supply  of  food,  a  num- 
ber of  others  soon  find  their  way  to  the  store.  This,  however,  does  not 
neceBsarily  imply  any  power  of  describing  localities.  If  the  bees  or 
ants  merely  follow  their  more  fortunate  companion,  or  if  they  hunt 
her  by  scent,  the  matter  is  comparatively  simple  ;  if,  on  the  contrary, 
the  others  have  the  route  described  to  them,  the  case  becomes  very 
differeot.  To  determine  this,  therefore,  I  have  made  a  great  number 
of  experiments,  of  which,  however,  I  will  here  only  mention  a  few. 
Under  ordioary  oiroamstances,  if  an  ant  discovers  a  stock  of  food,  she 
carries  as  much  as  possible  away  to  the  nest,  and  then  returns  for 
more,  accompanied  generally  by  several  friends.  On  their  return, 
these  bring  others,  and,  in  this  way,  a  string  of  ants  is  soon  estab- 
lished. Unless,  therefore,  various  precautions  are  taken — ^and  this,  so 
fm  as  I  know,  has  never  been  done  in  any  of  the  previous  observa* 
tions — the  experiment  really  tells  very  little. 

I  therefore  made  the  following  arrangement:  One  of  my  nests 
of  the  small  brown  garden  ant,  Lasins  niger^  was  connected  with  a 
board,  on  which  I  was  in  the  habit  of  placing  a  supply  of  food  and 
water.  At  a  short  distance  from  the  board  I  placed  two  glasses 
iff  b*)^  and  on  5  I  placed  some  food.  I  then  connected  the  glass  b 
with  the  board  a  by  three  slips  o£  paper,  o,  dy  s,  and  put  an  ant  to  the 
food.  She  carried  off  a  supply  to  the  nest,  returning  for  more,  and 
fo  on.  Several  Mends  came  with  her,  and  I  imprisoned  them  till  the 
experiment  was  over.  When  she  had  passed  several  times  over  the 
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l>aper  bridges,  I  proceeded  as  follows :  Any  firiends  who  came  with 
her  were  ezcluded  from  the  bridges  when  she  was  on  them.  If  she 
was  not  there,  as  soon  as  a  friend  arrived  at  the  bridge  «,  I  took  np  e 
in  mj  fingers  and  rubbed  it  lightly,  with  a  view  of  removing  or  blur- 
ring the  soent ;  and  as  soon  as  the  ant  arrived  on  <f  I  took  up  the 
bridge  and  pat  it  across  the  chasm  from  d  to  b\  Now,  if  the  ant 
went  by  deaeription,  she  wonld  of  course  cross  s  to  &       on  the 


other  hand,  she  went  by  soent,  then  she  wonld  be  at  ihe  least  as 
likely  to  go  over  e  to  b'.  The  results  were  that,  oat  of  about  one  hun- 
dred and  twenty  friends  who  passed  over  d^  only  twenty  went  to  the 
food,  while  nearly  one  hundred  passed  over  e  to  the  empty  glass. 
In  this  case  the  friends  generally  came  more  or  less  in  sight  of  one 
another  to  the  bridge  e,  and,  once  there,  could  hardly  avoid  arriving 
either  at  h  or  h\  I  therefore  modified  the  experiment  as  follows :  I 
established  and  endowed  an  ant  as  before,  imprisoning  the  friends 
who  came  with  her.  When  she  got  to  know  her  way  thoroughly, 
I  allowed  her  to  return  to  the  nest  on  her  own  legs,  but  as  soon 
as  she  emerged  again  I  took  her  up  and  transferred  her  to  the 
food. 

Under  these  circumstances,  as  will  be  seen,  very  few  ants  indeed 
ever  found  thmr  way  to  the  food.  I  began  this  at  5.80,  when  she 
returned  to  the  nest.  At  5.34  she  came  out  with  no  less  than  ten 
friends,  and  was  then  transferred  to  the  food.  The  others  wandered 
about  a  little,  but  by  degrees  returned  to  the  nest,  not  one  of  them 
finding  her  way  to  the  food.  The  first  ant  took  some  food,  returned, 
and  again  came  out  of  the  nest  at  5.89  with  eight  friends,  when  ex- 
actly the  same  happened.  She  again  came  out — 
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«  (89  Jonnieys :  11  alone,  28  with  120  friends.) 

ThoSy  during  these  two  hours,  more  than  one  hundred  and  twenty 
ants  came  out  of  the  nest,  in  company  with  the  one  under  ohserva- 
tion.  She  knew  her  way  perfectly,  and  it  is  clear  that,  if  she  had 
heen  left  alone,  all  these  ants  would  have  accompanied  her  to  the  store 
of  food.  -  Three  of  them  were  accidentally  allowed  to  do  so,  but  of 
the  remainder  only  five  found  their  way  to  the  food ;  all  the  others, 
after  wandering  about  awhile,  returned  empty-handed  to  the  nest. 

I  conclude,  then,  that  when  large  numbers  of  ants  come  to  food 
they  follow  one  another,  being  also  to  a  certain  extent  guided  by 
scent.  The  fSsct,  therefore,  does  not  imply  any  considerable  power 
of  intercommunication.  There  are,  moreover,  some  circumstances 
which  seem  to  point  in  an  opposite  direction.  For  instance,  I  have 
already  mentioned  that  if  a  colony  of  PoifferguB  changes  the  situation 
of  its  nest,  the  masters  are  all  carried  to  the  new  one  by  the  slaves. 
Again,  if  a  number  of  F,ftuea  are  put  in  a  box,  and  in  one  comer  a 
dark  place  of  retreat  is  provided  for  them  with  some  earth,  one  soon 
finds  her  way  to  it.  She  then  comes  out  again,  and,  going  np  to  one 
of  the  others,  takes  her  by  the  jaws.  The  second  ant  then  rolls  her^ 
self  into  a  heap,  and  is  carried  off  to  the  place  of  shelter.  They  then 
both  repeat  the  same  mancenvre  with  other  ants,  and  so  on  until  all 
their  companions  are  collected  together.  Now,  it  seems  to  me  difil- 
cult  to  imagine  that  so  slow  a  course  would  be  adopted  if  they  pos- 
sessed any  power  of  oommumcating  description. 

On  the  other  hand,  they  certainly  can,  I  think,  transmit  simpler 
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ideas.  In  sapport  of  this  I  may  adduce  the  following  experiment : 
Two  stripe  of  paper  were  attached  to  the  board  just  mentioned  (p. 
54),  and  parallel  to  one  another,  and  at  the  other  end  of  each  I  placed 
a  piece  of  glaaa.  In  the  glass  at  the  end  of  one  tape  I  placed  a  con- 
aiderable  number  (three  to  six  hundred)  of  larvse.  •  In  the  second  I 
put  two  or  three  larrss  only.  I  then  took  two  ante,  and  placed  one  of 
them  to  the  glass  with  many  larrn,  the  other  to  that  with  two  or 
three.  Each  of  them  took  a  lanra  and  carried  it  to  the  nest,  return- 
ing for  another,  and  so  on.  After  each  jonmey  I  put  another  lanra  in 
the  glass  with  only  two  or  tkree  larraa,  to  replace  that  which  had 
been  removed.  Now,  if  other  ants  came  under  the  above  circum- 
stances as  a  mere  matter  of  accident,  or  accompanying  one  another 
by  chance,  or  if  they  simply  saw  the  larv»  which  were  being  brought, 
and  consequently  concluded  that  they  might  themselves  also  find 
larv8»  in  the  same  place,  then  the  numbers  going  to  the  two  glasses 
ought  to  be  approximately  equal  In  each  case  the  number  of  jour- 
neys made  by  the  ants  would  be  nearly  the  same  \  consequently,  if  it 
were  a  matter  of  smell,  the  two  routes  would  be  in  the  same  condi- 
tion. It  would  be  impossible  for  an  ant,  seeing  another  in  the  act  of 
bringing  a  larva,  to  judge  for  itself  whether  there  were  few  or  many 
larvas  left  behind.  On  the  other  hand,  if  the  strangers  were  brought, 
then  it  would  be  curious  to  see  whether  more  were  brought  to  the 
glass  with  many  larv»  than  to  that  which  only  contained  two  or 
three.  I  should  also  mention  that  every  stranger  was  imprisoned 
until  the  end  of  the  experiment.  I  will  select  a  few  of  the  results; 

ExFBBiia&iT  1. — ^lime  occupied,  one  hour.  The  ant  with  few 
Iarv»  made  six  Tisits,  and  brought  no  friends.  The  one  with  many 
larviB  made  seven,  and,  brought  eleven  friends. 

ExTBRDOBiiT  8.— Tune  occupied,  three  hours.  The  ant  with  fsw 
larvm  made  twenty-four  journeys,  and  brought  five  friends.  The  one 
with  many  larvn  made  thirty-eight  journeys,  and  brought  twenty-two 
friends. 

EzPBBoaiiT  6.— Time  occupied,  one  hour.  The  ant  with  few 
Isrvse  made  ten  journeys,  and  brought  three  friends.  The  other  made 
five  journeys,  and  brought  sixteen  friends. 

EzPSBncBNT  9. — Time  occupied,  one  hour.  The  ant  with  few 
larvm  made  eleven  journeys,  and  brought  one  friend.  The  one  with 
many  larvn  made  fifteen  journeys,  and  brought  thirteen  friends. 

ExPXBixm*  10. — ^I  now  reversed  the  glasses,  the  same  two  ants 
being  under  observation  ;  but  the  ant  which  in  the  previous  observa- 
tion bad  few  larvte  to  carry  off  now  consequently  had  many,  and  vice 
wna.  Time  occupied,  two  hours.  The  ant  with  few  larv®  made 
twenty-one  journeys,  and  brought  one  friend.  The  one  with  many 
larrffi  made  twenty-two  journeys,  and  brought  twenty  friends.  These 
two  experiments  are,  I  think,  especially  strikinfr. 

Taken  as  a  whole,  I  found  that  in  about  fifty  hours  the  ants  which 
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had  aooess  to  many  brought  two  hundred  and  fiftj-Boven  fnenda, 
while  those  Tisitlng  a  glass  with  few  hum  only  brought  eighty^two. 
Hie  resolt  will  appear  stiU  more  striking  if  we  reinenber  that  a  cer- 
tain nomber,  say  perhaps  twenty*five,  would  haye  come  to  the  lary» 
anyhow,  which  would  make  the  numbers  two  hundred  and  thirty-two 
as  against  fifty-eeyen,  a  yery  striking  difference. 

I  have  elsewhere  discussed  the  relations  of  flowers  to  insects,  and 
especially  with  bees,  and  particularly  the  mode  in  which  the  flowers 
were  modified  so  that  the  bees  might  transfer  the  pollen  from  one 
flower  to  another.  Ants  are  also  of  considerable  importance  to 
plants,  especially  in  keeping  down  the  number  of  insects  which  feed 
on  them.  So  fiir  as  I  know,  howeyer,  there  are  no  plants  which  are 
specially  modified  in  order  to  be  fertilised  by  ants;  and,  indeed  even 
to  those  small  flowers  which  any  little  insect  might  fertilize,  the  visits 
of  winged  insects  are  much  more  adyantageous,  because,  as  Mr.  Dar- 
win has  shown  in  his  excellent  work  on  cross  and  self  fertilization  of 
plants,  it  is  important  that  the  pollen  should  be  brought,  not  only 
from  a  different  flower,  but  also  from  a  different  plant,  while  creeping 
insects,  such  as  ants,  would  naturally  pass  from  flower  to  flower  of 
the  same  plant. 

Under  these  circumstances  it  is  important  to  plants  that  ants 
should  not  obtain  access  to  the  flowers,  for  they  would  otherwise  rob 
them  of  their  honey  without  conferring  on  them  any  compensating 
adyantage.  Accordingly,  we  not  only  find  in  flowers  yarious  modes 
of  attracting  boes,  but  also  of  excluding  ants ;  and  in  this  way  ants 
haye  exercised  more  influence  on  the  vegetable  kingdom  than  might 
be  supposed.  Sometimes,  for  instance,  the  flowers  are  protected  by 
chevatoB^e-fHse  of  spines  and  flue  hairs  pointing  downward  {Carlina^ 
Zamium) ;  some  haye  a  number  of  glands  secreting  a  glutinous 
substance,  oyer  which  the  ants  cannot  pass  {Hfuma,  gooseberry) ;  in 
others  the  tube  of  the  flower  is  itself  very  narrow,  or  is  almost 
closed  either  by  hairs  or  by  internal  ridges,  which  just  leave  space 
for  the  proboscis  of  a  bee,  but  no  more.  Lastly,  some,  and  especially 
penduloas  flowers  ( Cyclamen^  snowdrop),  are  so  smooth  and  slippery 
that  ants  cannot  easily  enter  them,  but  often  slip  off  in  t)ie  attempt, 
and  thus  are  excluded,  just  as  the  pendulous  nests  of  the  weaver-birds 
preclude  the  entrance  of  snakes.  This,  however,  is  a  large  subject, 
into  which  I  cannot  now  enter. 

Let  me,  in  conclusion,  once  more  eay  that,  aa  it  seems  to  me,  not* 
•withstanding  the  labors  of  those  great  naturalists  to  whom  I  grate- 
fully referred  in  commencing,  there  arc  in  natural  history  few  more 
promising  or  extensive  lields  for  research  than  the  habits  of  ants,— 
F(rrtnighily  Jieview. 
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nriHE  phenomenon  of  a  new  star  appearing  in  the  heavens  is  snf- 
-1-  ficiently  rare  to  strike  the  imagination  of  the  public,  as  well  aa  to 
attract  the  attention  of  scientific  men.  On  the  one  side,  it  posaeflsea 
all  the  interest  which  attaches  to  the  unexpected,  to  the  mysterious 
unknown ;  and,  on  the  other,  it  raises  some  very  important  questions 
aa  to  the  physical  and  chemical  constitution  of  the  stars,  and  as  to  the 
likeness  between  those  distant  suns  and  our  own.  But  now  more 
than  ever  before,  more  eren  than  in  the  first  moiety  of  the  nineteenth 
century,  is  such  curiosity  justified,  inasmuch  as  the  new  means  of 
investigation  in  the  hands  of  astronomers  give  promise  of  revealing, 
at  least  in  a  great  measure,  the  nature  of  the  strange  transformations 
which  give  rise  to  these  apparitions. 

Before  we  consider  the  quite  recent  discovery  made  by  Julius 
Schmidt,  director  of  the  observatory  at  Athens,  let  us  make  a  brief 
review  of  the  apparitions  which  preceded  it. 

Xivery  one  has  seen  in  works  on  astronomy  the  account  of  the 
lismous  temporary  star  of  1572,  which  appeared  during  the  month  of 
Kovember  in  the  constellation  of  Cassiopeia,  all  of  whose  phases  were 
observed  by  Tycho  Brahe.  Its  extraordinary  scintillation ;  its  bright- 
ness, equaling  and  surpassing  Vega,  Jupiter,  Sinus,  and  even  Venus 
when  in  quadrature,  so  that  it  was  visible  at  high  noon ;  finally,  its 
sudden  diminution  and  disappearance  after  seventeen  months  of  visi- 
bility, all  conspired  to  give  to  this  star  an  extraordinary  celebrity. 

In  1600  a  new  star  appeared  in  the  Swan,  and  was  studied  by 
Kepler;  then  it  disiq[>peared  in  1621,  was  again  visible  in  1655,  and 
at  sundry  times  afterward;  it  is  still  visible. 

Thirty  years  after  the  disappearance  of  the  new  star  in  Cassiopeia 
appeared  the  star  in  Serpentarius  discovered  by  Brunowski  in  October, 
1604,  and  which  had  for  its  observer  and  historian  the  great  Kepler. 
It  was  visible  for  eighteen  months,  and,  while  it  did  not  equal  in 
brightness  the  star  of  1672,  it  surpassed  the  stars  of  first  magnitude, 
and  even  Jupiter  itselt 

In  1670  a  third  temporary  star  was  discovered  by  the  Carthusian 
Aothelme,  in  that  part  of  the  constellation  of  the  Fox  which  is  nearest 
to  /3  of  the  Swan.  At  the  time  of  its  apparition,  or  rather  of  its  dis- 
covery, June  20th,  it  was  of  the  third  magnitude.  About  August  10th 
it  was  only  of  the  fifth  magnitude,  and  three  months  later  it  disap- 
peared, reappearing  on  March  17, 1671,  with  the  lustre  of  a  star  of 

*  Translated  from  the  French  by  J.  Fitzgerald,  A.  M. 
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the  fourth  magnitude.  The  temporary  stars  of  1572  and  1604  had 
directed  the  attention  of  astronomers  to  the  TariablenesB  of  the  light  of 
stars;  and  already,  in  1650,  Bouiilaud  had  approximately  determined 
the  period  of  Mira  Ceti,  or  the  star  o  in  the  consteUatioiiof  the  Whale. 
Cassini,  who  obserTed  sensible  variations  in  the  star  of  the  Fox,  SQp- 
posed  that  its  period  conld  be  fixed  at  ten  months ;  bat  it  was  sought 
for  in  vain  in  February,  1672 ;  it  did  not  reappear  till  the  end  of 
March,  being  at  that  time  of  the  sixth  magnitude;  then  it  disappeared 
onoe  more,  and  has  sinoe  never  been  seen. 

Between  the  star  of  the  Fox  and  the  star  discovered  on  April  28, 
1848,  by  Hind  in  Ophinehns  (or  Serpentarins),  177  years  elapsed.  The 
star  of  1848,  which  was  of  a  dark  yellow  or  reddish  color,  did  not  ex- 
ceed the  fifth  magnitude,  bnt  the  variations  of  its  light  were  care- 
fully studied  during  the  whole  period  of  its  visibility.  In  1850  it  waa 
hardly  of  the  eleventh  magnitude,  and  this  magnitude  it  has  since 
kept. 

Here  we  may  refer  to  the  researohea  made  since  Cassini's  time 
into  ancient  writings,  whether  European  or  Chinese,  which  show  thai 
many  similar  apparitions  of  new  stars  have  been  noted  in  chronicles 
and  afterward  forgotten :  for  instance,  the  star  of  the  year  125  &  a, 
observed  by  Hipparchus,  as  we  learn  from  Pliny ;  another,  which  ap- 
peared in  the  Emperor  Hadrian's  time ;  the  new  star  seen  in  the  constel- 
lation of  the  Eagle  in  the  year  889,  and  which  possessed  a  brilliancy 
resembling  that  of  Venus ;  that  seen  in  the  Scorpion  in  the  ninth  cen*  . 
tury ;  the  new  stars  of  the  years  945  and  1264,  both  of  which  made 
their  appearance  in  very  nearly  the  same  part  of  the  heavens  between 
Cepheus  and  Cassiopeia. 

Before  we  come  to  the  two  latest  temporary  stars,  which  have 
succeeded  each  other  in  an  interval  of  ten  and  a  half  years,  and  which 
are  worthy  of  a  detailed  description,  let  us  briefly  state  the  questions 
to  which  these  apparitions  have  given  rise  among  astronomers,  and 
the  hypotheses  which  have  been  offered  for  their  solution. 

To  what  causes  must  we  refer  the  nearly  always  sudden  appari- 
tions of  these  strange  bodies,  their  variations  of  lustre,  their  inter- 
mittence,  a8  also  their  changes  of  color?  Why  is  it  that,  after  alter- 
nations of  great  lustre  and  of  paling,  their  light  gradually  faded 
away,  and  what  is  the  cause  of  their  ultimate  disappearance? 

A  thousand  conjectures  have  been  made  in  the  effort  to  answer 
this  question.  Among  the  weightiest  of  those,  tlio  one  which  com- 
pares temporary  stars  to  variable  periodic  stars  must  be  rejected  at 
once — not  on  the  jjround  that  tlicse  two  classes  of  stars  are  absolutelv 
distinct,  but  because  the  periodicity  being  due,  eillier  to  a  movement 
of  rotation  or  to  occultation  on  the  one  hand,  or  to  a  plienomenon 
peculiar  to  tlie  star  itself  on  the  other,  tlio  first  hypothesis  is  clearly 
inadmissil)le  for  the  explanation  of  new  stars,  and  the  second  is  pre- 
cisely the  question  to  be  solved. 
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Tyeho  Brahe,  strnok  with  the  saddenness  of  the  appearance  of  the 
•tar  of  1572,  and  itt  poettion  od  the  edge  of  the  Milky- Way,  offered  a 
bold  hypothetia  which  is  now  abaodoned.  He  believed  in  a  creation, 
or  at  least  in  the  spontaneoiis  inoandeeoenoe  of  the  nebnloas  matter 
of  which  he  supposed  the  Milhy-Way  to  be  composed :  when  the  new 
•tar  yanished,  the  place  it  had  occupied  was  yoid,  or  at  least  Brahe 
•aw,  in  the  absence  of  nebulosity  at  that  spot,  the  result  of  the  con- 
densation of  the  matter  the  combustion  of  which  had  produced  an 
appearance  resembling  a  star.  Humboldt  justly  compares  this  view, 
which  at  all  eyents  was  an  ingenious  one,  with  the  views  held  by  W. 
Herschel  as  to  the  transformation  of  nebuls  into  stellar  masses.  In 
Tyoho  Brahe*s  time  it  was  not  known  that  the  light  of  the  Milky- 
Way  results  from  the  aggregation  of  an  indefinite  number  of  stars, 
or  atellar  masses,  and  that  it  is  within  this  immense  agglomeration 
and  in  its  yicinlty  that  the  nebulae  properly  so  called  are  rarest. 

Besides,  it  has  been  proved  that  the  stars  known  as  "  new  ^  stars 
are  anything  but  new.  In  the  spot  where  the  star  of  Ophiuchus  made 
its  appearance  in  1848,  there  had  previously  been  a  star,  noted  by 
Lalande  in  Fortin's  Atlas  Celeste  "  as  a  vanished  star.  So,  too,  the 
new  star  which  appeared  in  May,  1 866,  in  the  Corona  Borealis,  and 
which-  at  the  start  reached  the  second  magnitude,  had  been  already  set 
down  in  catalogues  as  a  star  of  the  ninth  magnitude ;  it  still  possesses 
the  same  lustre  it  had  before  it  underwent,  during  the  six  months  of  its 
apparition,  the  extraordinary  augmentation  which  attracts  to  it  the 
attention  of  astronomers.  Hence  astronomers  no  longer  believe  in  the 
creation  or  in  the  destruction  of  those  stars.  Before  the  sudden  in- 
candescence which  makes  them  visible,  they  occupied  the  sume  places, 
and  there  they  still  remain  after  their  more  or  less  perfect  extinction. 
It  remains  to  in(piiro  into  the  physical  causes  which  produce  these 
variations  of  lustre.' 

Spectrum  analysis  has  proviiled  the  first  positive  elements  for  the 
solution  of  this  problem.  As  late  as  the  year  1848  this  metliod  was 
as  yet  unknown;  but  when  in  1866  the  variable  star  of  the  Northern 
Crown  (Carona  Borealis)  appeared,  spectrum  analysis  was  already  so 
developed  as  to  be  profitably  applied  to  the  obsers^ation  of  it.  The 
results  obtained  by  iluggius  and  Miller  in  these  researches  were  as 
follows : 

*  It  is  worth  while  to  observe  the  ease  with  which  these  knotty  questions  are  dis- 
posed of  by  persons  who  are  wont  to  invoke  supernatural  agencies.  Ilei  e  is  an  instance 
dating  from  the  seveateeuth  century,  but  similar  instances  may  be  found  in  our  own 
time:  Father  Biooioli,  as  an  explanation  of  the  appearanee  of  aeeoadaty  stars,  suggested 
tin  idea  tliat  some  stare  are  Inrninoiis  cm  one  tide ;  and  whenerer  God  would  **  ethibit  to 
men  some  extraordinary  sign,  he  turns  toirard  tlkem  tbe  IwDinous  side  (previously  turned 
away  from  the  earth)  by  causing  the  star  to  rerolve  alMut  suddenly,  either  by  the  agency 
of  some  intelligent  being,  or  in  virtue  of  pome  faculty  inherent  in  the  star  itself;  then, 
by  making  another  similar  revolution,  it  suddenly  vaniHliet",  or  pales  gradually,  like  the 
moon  iu  its  phases."  The  explanation  ofiered  by  the  learned  Jesuit  is  both  ingenious 
and  cooveident  Bat»  anfortuiatelj,  astronomers  nowadays  are  not  tatiefied  with  it. 
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'*  The  spectrum  of  the  variable  star  of  Corona  Borealis  is  found  to  consist  of 
two  superposed  spectra,  the  one  made  up  of  four  bright  lines,  and  the  other  resem- 
bling the  solar  spectrum,  each  resulting  from  the  decomposition  of  a  group  of 
luminous  rays  independent  of  the  light  which  produces  the  other.  The  continuous 
spectrum,  furrowed  with  groups  of  dark  rays,  indicates  the  presence  of  a  photo- 
sphere of  incandescent  matter,  almost  certainly  solid  or  liquid,  and  surrounded 
by  an  atmosphere  of  cooler  vapors,  which  produce  by  absorption  the  groups  of 
darker  lines.  So  far  the  constitution  of  this  star  resembles  that  of  the  sud  ;  but 
it  offers  an  additional  spectrum  composed  of  bright  lines.  Here,  then,  is  a  second 
source  of  special  light,  and  this  source  must  he  a  luminous  gat.  Furthermore, 
the  two  principal  bright  lines  of  this  spectrum  show  that  this  gas  consisted 
mainly  of  hydrogen  ;  and  their  great  brightness  proves  that  the  temperature  of 
the  luminous  gas  was  higher  than  that  of  the  photosphere.  These  facts,  taken 
in  connection  with  the  suddenness  of  the  outburst  of  light  in  the  star,  its  im- 


Fia.  1.— Spectbuii  or  thx  Vabiabli  Star  in  Corona  Borealib.  (From  Bnggins  and  Miller.) 

mediate  and  rapid  diminution  of  brightness,  and  its  decline,  in  the  course  of 
twelve  days,  from  the  second  to  the  eighth  magnitude,  lead  us  to  the  conclusion 
that  the  star  was  suddenly  enveloped  in  hydrogen-flames.  Possibly  it  was  tho 
scene  of  some  mighty  convulsion,  with  disengagement  of  an  enormous  amount 
of  liberated  gas.  A  great  portion  of  this  gas  was  hydrogen,  which  burned  on 
the  surface  of  the  star  by  combining  witli  some  other  elcinent.  The  light  given 
forth  by  this  flaming  gas  was  characterized  by  tho  spectrum  with  bright  lines. 
The  spectrum  of  the  other  portion  of  the  star's  light  probably  showed  that  this 
terrible  conflagration  of  gas  had  surcharged  and  rendered  more  viWdly  incan- 
descent the  solid  matter  of  the  photosphere.  When  the  free  hydrogen  had  been 
exhausted,  the  flame  died  away  by  degrees,  the  photosphere  became  less  lumi- 
nous, and  the  star  returned  to  its  former  state.  .  .  .  Wo  must  not  forget,"  adds 
Mr.  Iluggins,  "  that  light,  though  it  travels  with  such  great  velocity,  neverthe- 
less requires  a  certain  time  to  come  to  us  from  the  star.  Hence  this  grand  physi- 
cal convulsion,  though  new  to  us,  was  a  thing  of  the  past  as  regards  the  star  it- 
self. In  1866  the  star  had  already  for  years  been  in  the  new  conditions  produced 
by  this  violent  catastrophe." 

The  solar  protuberances  had  not  as  yet  been  directly  analyzed  in 
1866 ;  it  was  not  yet  known  that  a  continuous  stratum  of  incandescent 
hydrogen  envelops  the  bright  jjhotosphere  of  the  sun,  and  that  the 
emission  of  this  gas,  in  tho  form  of  irregular  jets,  undergoes  in  the 
sun  variations,  phases,  which  are  at  least  so  far  related  to  the  sun- 
spots  as  to  be  coincident  with  them.    What  mighty  physical  revolu- 


Google 


NEW  STAR  IN  THE  CONSTELLATION  SWAN,  63 


tion  was  it  that  suddenly  produced  the  incandescence  of  the  sun  of 
the  Corona,  transforming  it  from  a  star  of  the  ninth  to  one  of  the 
gecond  magnitude  ? 

What  would  become  of  our  planet  were  such  a  revolution  as  this 
to  take  place  in  the  sun,  and  were  the  calorific  and  luminous  radiation 
to  be  suddenly  increased  a  hundred-fold  ? 


I  1 


FiQ.  2.— Spectrdtc  or  toe  New  Stab  ix  thb  Coxstkllatiom  or  thb  Swan.  (Prom  Coma.) 


But  let  US  come  to  the  new  star  of  the  Swan,  which  is  the  main 
object  of  this  article.    Here  is  a  very  brief  narrative  of  its  discovery. 

Julius  Schmidt,  director  of  the  observatory  at  Athens,  recently 
wrote  to  M.  Le  Vcrrier  the  following  letter: 

"On  November  11th,  at  5'' 40"  in  tha  evcninp,  I  saw  a  star  of  the  tliird 
magnittiile  in  the  zenith,  near  p  Cygni.  Observations  with  the  refractor  of 
the  observatory,  at  9"  30",  gave  tlie  position  of  the  star  as  follows : 


1876.  O  Right  ascension   21''  SO™  60.4" 

North  declination   42°  iC  30.5' 

"  The  position  for  the  year  1855  would  bo : 

Right  ascension   21"»  86«»  1.2* 

DecUnation   42°  11'  1' 


"  It  does  not  occur  in  the  Bonn  "  Dnrchmusterong  des  Ilimmels."  The 
star  is  strongly  yellow  in  color.  At  midnight  it  was  more  intense  than  fi  Pegasi 
(which  is  set  down  as  of  the  third  magnitude  in  Heis's  catalogue).  On  Novem- 
ber 20th  the  star  was  not  visible.  On  the  21st,  22d,  and  23d,  the  sky  at  Athens 
was  overcast.  From  November  24th  out,  it  has  steadily  declined  in  brightness, 
and  on  December  8th  the  star  was  a  little  below  the  sixth  magnitude." 

At  Paris,  too,  the  sky  was  almost  constantly  overcast  for  some 
days  after  the  reception  of  Schmidt's  letter.  By  taking  advantage 
of  infrequent  and  imperfect  seasons  of  clear  sky.  Prosper  Henry  suc- 
ceeded in  observing  the  new  star.  Compared  with  the  star  915  of 
Weisse's  catalogue  (hour  21),  it  had  this  approximate  position: 

1876.  0  Right  asrcnsion   21*  36"  50' 

Declination   +  42*  16'  84" 

It  was  of  the  fifth  magnitude,  and  appeared  to  be  of  a  greenish 
color,  almost  blue,  as  compared  with  a  neighboring  star  (42,304  of 
Lalande). 

The  new  star  was  also  observed  at  Vienna  by  Littrow.    To  him 
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on  December  let,  as  to  Schmidt  on  Koveraber  24th,  it  appeared  to  be 
of  from  tho  third  to  the  fourth  magnitude;  on  December  3d  it  had 
fallen  to  the  fourth  magnitude,  and  on  December  4th  to  the  fifth 
magnitude.  The  right  ascension  was  24''  36"*  50.4*  j  declination,  4-42° 
16'  37.7'  for  1886.  O. 


Fm.  8.— Map  Showinq  Portion  or  New  Stab  in  thb  Swan.  L£zabd — thb  Luabo;  Ctokz — 

THE  Swan  ;  £toilb  Nouvelle— the  New  Star. 

We  may  observe  here  that  there  is  nothing  in  common  between 
this  new  star  and  those  which  made  their  appearance  in  1600  in  the 
neck  of  the  Swan,  and  in  1670  near  of  the  same  constellation.  The 
only  point  of  agreement  between  them  is  thtir  nearness  to  the  Milky- 
Way. 

In  comparing  Schmidt's  observations  with  those  of  Prosper  Henry, 
we  note  two  important  facts:  the  first  is,  the  diminution  of  lustre, 
varying  in  eight  days  from  the  tliird  to  the  fifth  magnitude ;  and, 
second,  the  notable  change  of  color,  from  a  pronounced  yellow  to 
greenish  blue — a  change  so  patent  that  it  cannot  be  referred  to  in- 
dividual diSerences  of  judgment,  or  to  atmospheric  influences. 

Tiie  new  star  of  the  Swan  has  been  made  the  subject  of  a  very 
interesting  spectroscopical  study.  As  early  as  December  2d,  Comu 
applied  a  spectroscope  to  the  great  equatorial  in  the  eastern  tower  of 
the  Paris  Observatory.  Cazin,  too,  employed  for  the  same  purpose 
the  nine-inch  equatorial  telescope  (the  object-glass  of  which  is  by  Leon 
Foucault).  Botli  of  these  observers  arrived  at  the  same  conclusion. 
The  spectrum  of  the  star,  observed  during  a  brief  interval  of  clear 
sky,  appeared  to  "  consist  in  great  part  of  bright  lines,  and  hence 
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pmbftlily  to  be  tbe  result  af  an  Ineuideteeiit  vapor  or  gat."  Here,  it 
will  be  seen,  is  a  first  point  of  resemblance  to  tbe  yariable  star  of 
Corona  Borealis.  * 

A  second  study,  made  by  Comn  on  December  4th,  enabled  him  to 
define  the  bright  lines  of  the  spectmm.  Three  of  them  are  the  lines 
C,  Fy  and  484  of  hydrogen ;  a  fourth  line  seemed  to  correspond  to  the 
line  2>  of  sodium ;  another  to  the  characteristic  line  b  of.  magnesium. 
Finally,  two  lines  with  the  wave-lengths  531  and  451  seem  to  coincide, 
the  one  with  the  famous  line  1,474  (KirchhoflTs  scale)  observed  in 
the  solar  corona  during  ecli|»»e,  the  other  with  a  line  of  the  chromo- 
sphere. These  results  possess  so  high  an  interest  that  we  will  here 
transcribe  a  portion  of  the  text  of  M.  Cornu^s  note: 

'*Tlio  Rpectrnm  of  thin  star,"  he  writis,  ''consist*  of  ft  rortain  number  of 
detacl)e<l  bright  lines  on  n  sort  of  luminous  pronn<i.  almost  entirely  interrupted 
between  the  green  iitul  tlio  indigo,  ho  that  tin-  spectrmu  appears  U8  though  made 
up  of  u  number  of  scijuratc  purtn.  In  order  to  Htudj  it  qualitatively,  I  adopted  a 
[q>ectroficopio  e>'o-piece  of  special  constmctioo,  which  utilizes  moiit  of  the  light, 
and  allows  the  observer  to  vary  its  concentration.  In  mesicring  I  used  a  dhrect> 
vision  Dobosoq  spsetroeeope.  I  ohaerred  only  bright  lines ;  the  dark  lines,  if 
any  there  are,  most  be  very  minute,  and  esosped  my  obierrstlon,  owing  to  the 
fidntnesB  of  the  star's  light** 

111  this  respect  tlie  Ppectrum  of  tlio  star  in  tlie  tSwan  «litVers  from 
that  of  the  star  7"  of  Corona  Borealis,  as  may  be  seen  from  the  iigure 
here  copied  from  Iluiii^ms, 

We  omit  tlie  details  of  the  measurements  of  the  ])osition8  of  the 
lines,  ami  pass  to  the  results,  Mhich  are  stated  in  the  lollowing  table. 
The  bright  lines,  ranged  in  the  order  of  their  V)rightm  ss,  w,  y,  3,  >r, 
7/.  0^  F,  are  eiglit  in  number,  and  their  wave-lengths  are  here  given 
in  millionths  of  a  millimetre : 


1  • 

6 

y 

'  < 

$ 

• 

661 

688 

681 

617 

600 

483 

461 

486 

•66(C) 

*  • 

•  •  «  • 

466  (F) 

•  • 

484 

Sodiam  

• . .  • 

68i>  (L) 

«  » 

•  •  •  • 

•  • 

•  • 

IftB^piCfiOBBis*  •  •     •  •  •  •  • 

.  •  ■  • 

•  •  ■  • 

817*(Vj/^.) 

•  • 

•  •  •  • 

•  • 

•  * 

Corona  line  

682 

•  •  •  • 

•  • 

•  « 

CkrooMephiro  line. . . . 

. « .  • 

687" 

•  •  •  • 

•  • 

•  •  •  • 

447 

•  • 

From  this  table  it  is  seen  that  there  is  almost  perfect  coincidence 
as  re<jan1s  tlie  lines  a,  r/,  and  ^,  with  three  hydrogen-lines;  as  reirards 
/3,  with  the  line  h  of  magnesium  ;  as  reirMrds  with  the  lino  of  stKlium, 
or,  perhaps,  as  Comu  suggests,  with  the  bright  line  D,  of  the  chromo- 
sphere. The  y  corresponds  with  a  bright  line  also  belonging  to  the 
chromosphere  and  the  solar  corona;  and,  finally,  0  corresponds  with 
a  line  of  the  chromosphere.  Tbe  line  ^ alone  stands  unideutiticd  with^ 
any  known  line. 

TOL.  XI.— 6 
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« If  this  intorpreta!tioi&  were  eonreoti  the  bright  lines  of  ihe  Bpectroni  of  the 
star  would  oompriie  ezolmlYely  the  hrigfatett  and  most  frequent  lines  of  the 
ehfomosphere." 

In  the  extreme  Tiolet  there  is  a  line,  the  fourth  of  hydrogen,  also 
noted  by  Dr.  Yoang,  as  one  of  the  most  frequent  in  the  spectrum  of 
the  chromosphere,  the  wave-length  of  which  is  410.  Cornu  thinks  he 
has  often  perceived  this  line  in  the  spectrum  of  the  star,  but  he  has 
not  been  able  to  measure  it.  The  distinguished  observer  closes  his 
aooount  of  these  interesting  researches  as  follows : 

"  To  sum  up,  the  liglit  of  the  star  seems  to  have  precisely  tUo  same  composi- 
tion as  the  light  of  the  sun^s  envelope,  the  ehroma»phere.  Though  the  tempta- 
tion is  strong  to  draw  from  this  iSust  condnslonB  as  to  the  phjsloal  condition  of 
this  new  star,  its  temperatore,  the  chemical  reactions  it  must  exhibit,  I  will  make 
no  comments,  nor  offer  any  hypothesea.  We  lack,  I  think,  the  data  necessary 
for  reaching  a  profitable  conclusion,  or  at  least  a  condusion  that  can  be  verified. 
However  attractive  such  hypotheses  may  be,  we  must  not  forget  that  they  lie 
outside  of  the  domain  of  science,  and  that,  instead  of  being  of  service  to  science^ 
they  are  likely  to  hinder  its  progress." 

Tlic  readers  of  La  Nature  will  permit  iis  to  add  a  few  reflections 
of  our  own  to  those  offered  by  our  learned  fellow-countryman.  His 
reserve  we  acknowledt^e  to  be  very  wise,  but  he  has  expressed  him- 
self a  little  too  strongly.  Who,  after  perusing  M.  Cornu's  analysis 
and  the  conclusions  he  has  drawn,  would  not  make  the  short  step  that 
here  intervenes  between  fact  and  hypothesis,  and  assert  the  similarity, 
if  not  the  identity,  of  the  light  of  the  star  with  that  of  the  chromo- 
sphere? True,  we  cannot  with  certainty  affirm  that  the  apparently 
continuous  faint  spectrum  in  which  are  seen  the  bright  lines  was  also 
its  spectrum  before  it  became  visible  to  lis,  but  that  such  is  the  caso 
is  highly  probable.  We  cannot  say  what  was  the  cause  of  this  sudden 
development  of  gases,  whose  existence  and  incandescence  arc  revealed 
by  the  star's  spectrum,  just  as  we  arc  as  yet  unable  to  assign  the 
cause  of  the  sun's  hydrogen  protuberances.  But  is  it  nothing  to  class 
together  phenomena,  the  only  difference  between  which  seems  to  be 
one  of  degree  alone  ?  The  hypotheses  of  Huggins  and  Miller,  as  to 
tlie  causes  of  the  apparition  of  the  star  in  the  Corona  Borealis,  can  of 
course  never  be  verified ;  but  no  more  can  wc  verify  the  current 
hypotheses  held  by  astronomers  and  physicists  with  regard  to  the 
presence  of  various  chemical  elements  in  tlie  sun;  we  have  here  only 
probabilities.  Such  hypotheses,  far  from  being  of  injury  to  scienoe, 
are  indispensable  for  its  progress :  they  stimulnte  the  observer's  mind, 
constantly  suggest  to  him  fresh  observations,  and  become  a  hinderance 
only  when  they  are  held  to  be  demonstrated  troths,  and  when  men 
refuse  to  give  them  np  after  they  have  been  proved  to  be  erroneoiu, 
or  after  they  have  served  their  porpose. — Za  ir€Uur$ 
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more  forcibly  attests  tlie  imperial  j)ower  and  magnifi- 
-L^  coDce  of  Rome,  at  tlie  heioht  of  her  glory,  than  the  fragments 
of  precious  marbles  which  almost  every  excavation  among  her  ruins 
brings  to  light.  Even  if  her  history  were  lost  to  us,  these  varied  bits 
of  stuiie  would  tell  in  language  stronger  than  words  the  story  of  her 
universal  dominion,  when  her  ships  sought  every  clime,  and  every 
land  paid  tribute  to  her  luxury.  This  piece  reflects  the  glowing  suns 
of  >.'umidia,  that  the  green  of  Tempe's  Vale;  this  was  quarried  on  * 
Pentelicus,  this  in  storied  Chios,  and  these  tell  of  Gallic  and  of  His- 
panic conquest.  Many  have  a  double  history,  having  served  to  deco- 
rate snine  forum  or  temple  of  the  East  before  its  spoliation  by  a 
Mumniius  or  a  Sulla. 

Toward  the  end  of  the  second  century  b.  c.  the  Romans,  who  had 
become  conversant  with  Greek  art  throogh  their  conquests,  began  to 
appreciate  sculptures  and  precious  marbles,  and  from  that  time  on- 
ward almost  every  captured  city  was  rifled  of  its  treasures.  Not  only 
were  all  the  quarries  of  the  world  pat  under  contributton,  but  statues; 
columns, and  capitals,  slabs,  pavements^  and  sometimes  entire  edifices, 
were  transported  to  Rome.  Carthage,  from  the  time  of  its  destruc- 
tion, furnished  an  almost  inexhaustible  supply.  EdrisI,  the  Arab 
geographer  of  the  twelfth  century,  says  that  marbles  of  so  many  dif- 
ferent species  were  found  among  its  ruins  that  it  would  be  impossible 
to  describe  them.  Blocks  thirty  feet  high  and  sixty-three  inches  in 
diameter,  and  columns  thirty  feet  in  circumference,  were  taken  out. 

A  large  fleet  of  vessels  was  employed  solely  in  transporting  mar^ 
bles,  and  slaves  or  freedmen  were  stationed  in  the  various  ports  from 
which  they  were  sent,  who  were  charged  with  the  duty  of  keeping 
account  of  the  nnmber,  quality,  and  date  of  shipment  of  all  stones. 
In  1 868  excavations  on  the  banks  of  the  Tiber  .brought  to  light  the 
ancient  marmorata,  or  marble-wharf,  where  these  vessels  landed  their 
cargoes.  Many  blocks  of  precious  colored  marbles  were  exhumed 
here,  some  of  colossal  proportions.  One  of  yellow  African  marble 
was  twenty-seven  feet  long  by  five  and  a  half  feet  wide,  and  weighed 
thirty-fonr  tons.  Another,  sent  from  a  then  newly-opened  quarry  in 
the  mountains  north  of  the  Adriatic,  to  the  Emperor  Nero,  was  marked 
with  the  name  of  his  freedman  Carynthna. 

So  immense  was  the  store  of  marbles  amassed  in  Rome  that  for 
centuries  after  her  spoliation  by  the  northern  barbarians  her  ruined 
edifices  were  regarded  as  the  richest  of  quarries,  from  which  pope, 
nobles,  and  peasants,  drew  at  will.  Most  of  the  mediaeval  churches 
and  other  pnblic  edifices  now  extant  are  decorated  with  the  spoils  of 
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imperial  palaces,  basilicas,  baths,  and  the  temples  of  the  gotls.  Vnst 
quantities  of  marble  were  even  biirnctl  for  lime  ;  and,  as  if  in  retribu- 
tion, Rome  was  robbed  to  beautify  oilier  cities,  ller  sculptured  mar- 
bles were  transported  to  Aix-la-Chapelle  to  decorate  the  buildings 
of  ClKirUnKigne,  and  the  ancient  cai)ital  of  the  world,  IVtrarch  la- 
ments, was  forced  to  adorn  from  ber  own  bowels  tbe  slothful  luxury 
of  Naples. 

Of  the  white  ?narbles  of  antiquity  the  most  important  were  the 
Parian  and  the  Pentclic,  both  the  ])roduct  of  Greek  quarries.  The 
Parian  was  o))taiiK'd  from  Mount  Marjicssa,  in  the  island  of  Paros, 
one  of  the  C'yclades,  whence  it  was  sometimes  calle<l  Marpessian.  It 
was  also  called  lyrhnitiS^  because,  says  Pliny,  tlie  (juarries  were 
worked  by  lampliglit.  Dodwell  disputes  this,  averring  that  the  (piar- 
ries  are  cut  down  tlie  mountain-side  and  open  to  the  light ;  and  he 
sugijests  that  the  marble  was  so  called  from  its  glittering  fracture, 
or  its  trauslucence.  Tliis  leads  one  to  <l()ubt  whether  Dodwell  ever 
visited  them,  for  Hory  Saint-V'incent,  of  the  French  commission  to  the 
Morea,  expressly  describes  them  as  subterranean,  and  says  the  en- 
trance of  the  principal  one  was  so  filled  up  at  the  time  of  his  visit 
that  he  was  obliged  to  creep  to  enter  it.  There  are  three  quarries  on 
the  mountain, and  the  largest  has  several  lateral  cuttings.  The  marks 
of  the  ancient  wedges  are  everywhere  visible,  and  it  is  evident  from 
the  manner  in  which  the  blocks  were  taken  out  that  the  utmost  care 
was  exercised  to  avoid  waste.  In  consequence  of  the  numerous  fis- 
Bnres  through  the  beds,  comparatively  small  blacks  qould  be  obtained, 
generally  not  more  than  five  feet  in  length. 

Parian  marble  is  of  a  yellowish  white,  very  near  the  tint  of  white 
wax.  Theocritus  compares  it  to  the  color  of  teeth.  It  was,  therefore, 
oonsidered  better  adapted  for  the  representation  of  human  fiesh  than 
any  other  material.  Its  grain  is  much  coarser  than  that  of  the  Pen- 
telic  marble,  but  it  takes  a  most  exquisite  polish,  and,  as  it  gradually 
hardens  by  exposure  to  atmospheric  air,  it  resists  decomposition  for 
ages*  To  this  quality  is  attributable  the  fine  state  of  preservation  of 
many  of  the  most  celebrated  of  the  antique  statues,  such  as  the  "  Ve- 
nus de'  :\[edici,"  the  "Diana  Venatrix,"  the  "Juno  Capitolina,"  the 
"Ariadne,"  and  the  colossal "  Minerva  "—otherwise  oall^  the  "Pallas 
of  Velletri " — all  of  which  are  of  Parian  marble. 

The  neighboring  island  of  Naxos  prodnoed  a  white  marble  scarcely 
inferior  to  that  of  Paros,  but  exhibiting  a  little  more  advanced  state 
of  crystallization.  The  marble,  too,  of  Tenos,  an  island  north  of  Pa- 
ros, and  of  Thasos,  the  most  northerly  of  tbe  ^gean  group,  was 
considered  nearly  equal  to  that  of  Paros.  Chios,  Lesbos,  Samos,  and 
several  other  islands  of  the  archipelago,  also  produced  white  marbles, 
generally  of  a  more  snowy  white  than  the  Parian.  They  are  called 
usually  by  the  Italians  marmo  Greeo. 

hk  the  palmy  days  of  Greek  art  the  Athenians  gave  the  preference 
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to  tbe  Pentelic  marble,  lather  than  to  that  of  Paros,  probably  hJsiJg^Xj^  * 
it  was  more  aooessible  to  Athens,  the  qoarrieB  being  on  Monnt  Pen-  "  ^* 
telicQS,  only  aboat  eight  miles  from  the  city.  It  b  finer  in  grain  than 
the  Parian,  and  is  whiter,  bnt  it  is  less  translncid,  and  it  has  a  ten- 
dency tO  exfoliate  onder  atmospheric  influence,  so  that  it  loses  in  time 
its  polished  sar&ce.  It  is  marked,  too,  by  occasional  zones  of  greenish 
talc,  whence  it  is  called  by  the  Italian  Bcnlptors  cipolino  statuariOf 
from  its  resemblance  to  an  onion  (dpola).  It  is  sometimes  called  also 
marmo  so/mo,  from  its  salt-like  grains.  The  Parthenon,  the  Propy- 
lea,  tbe  Erechtheom,  and  most  of  the  other  principal  buildings  of 
Athens,  were  constructed  of  Pentelic  marble,  and  it  was  also  the  ma- 
terial of  some  of  the  most  celebrated  of  the  ancient  statues,  such  as 
the  ''Venus"  of  the  Capitol,  the  ''Pallas"  of  the  Albani  villa,  the 
"Indian  Bacchus,*'  and  many  portrait  busts. 

The  Pentelic  quarries,  says  Dodwell,  are  cut  in  perpendicular 
precipices  in  the  side  of  the  mountain.  The  marks  of  the  tools  are 
every  where  visible,  aod  the  tracks  of  the  sledges  on  which  the  im- 
mense masses  were  drawn  down  the  declivity  to  the  plain  are  still  to 
be  seen.  Several  frusta  of  columns  and  other  blocks  lie  at  the  hhM 
of  the  excavation,  just  as  they  were  left  by  the  ancient  quarrymen. 
One  of  the  larger  excavations  is  worked  now. 

The  Ilymettan  marble,  from  Mount  Hymettns  on  the  southeast  side 
of  Athens,  was  employed  in  Xenophon*s  time  In  the  construction  of 
temples,  altars,  shrines,  and  statues,  throughout  Greece,  but  especially 
in  Athens.  The  Romans  used  it  to  a  much  greater  extent  than  tbe 
Pentelic,  partly  because  the  quarries  were  nearer  the  sea,  and  paitly 
because  its  peculiar  tint  became  the  fashion.  It  was  of  a  much  less 
brilliant  white  than  the  Pentelic,  in  some  places  becoming  almost 
gray.  It  was  used  chiefly  for  buildings.  According  to  Pliny,  Lucius 
Scaurus  was  the  first  in  Rome  to  decorate  his  house  with  Ilymettan 
columns,  104  B.  c.  The  statue  of  Melcager,  in  Paris,  is  made  of  this 
marble. 

In  the  time  of  Julius  Cajsar  quarries  of  white  marble  were  opened 
at  Luna,  on  the  coast  of  Etruria,  and  thenceforth  Rome  drew  her  sup- 
ply of  building-marbles  from  this  place,  almost  to  the  exclusion  of 
the  Greek  marbles.  The  Pantheon,  and  many  other  public  buildings, 
were  constructed  of  it.  It  was  soon  found  to  be  adapted  also  for 
statuary,  and  finally  came  to  be  preferred  to  the  Parian.  The  "  An- 
tinous"  of  the  Capitol,  now  in  the  Paris  Museum,  is  of  this  marble, 
and,  according  to  some,  the  "  Apollo  Belvedere  "  also;  but  the  Ro- 
man sculptors  think  llie  latter  is  a  Greek  marble.  The  marble  of 
Luna,  called  bv  the  ancient?^  marinor  L^inense.  and  wliicli  is  tlu-  same 
as  the  modern  Carrara,  is  whiter  than  eilljer  the  Parian  or  JV  ntclic, 
and  some  of  its  veius  are  not  inferior  in  beauty  of  grain  and  in  soft- 
ness to  the  former. 

In  1847  a  quarry  of  white  marble  was  opeued  at  Maremma,  about 
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thirty-five  miles  from  Leghorn,  which  bore  many  evidences  of  having 
been  worked  in  ancient  times,  Jt  closely  restm])les  llie  Pariau  iu 
color  and  grain,  works  smoothly,  jin«l  takes  a  lii<^h  polish. 

White  marbles  were  also  obtained  by  the  ancients  from  Mount 
Phelleus,  Khamnus,  and  Suniuni,  in  Attica;  Pemetrias,  in  Thessaly  ; 
on  the  river  Sangarius,  in  Fhrygia ;  from  near  Alexandria  Troas; 
from  Mount  Prion,  near  Epiiesusj  Irom  Cappadocia,  and  irom  Mount 
LibaDus,  the  modern  Lebanon. 

The  marbles  of  Phelleus,  Khamnus,  and  Sunium,  were  of  good  col- 
or, bat  were  coarse,  and  less  homogeneous  than  the  Pentelic.  The 
Sangarian  marble  was  Bometimes  called  Coralitic.  Tlie  Cappado- 
cian  was  called  Phengite«  (♦^yyoc),  oii  account  of  its  translucence. 
The  temple  of  Fortuna  Seia,  built  by  Nero  within  the  precincts  of  his 
Golden  House,  was  built  of  this  stone  ;  and,  although  it  had  no  win- 
dows, U  is  said  to  have  been  perfectly  light  when  the  door  was  closed. 
The  marble  of  Mount  Libanus,  usually  called  Tyrian,  was  probably 
the  material  of  Solomon^s  Temple  and  of  Herod^s  palace.  The  i^ala 
Santa,  in  the  Lateran  Palace,  Rome,  said  to  have  been  brought  from  Pi- 
late's house  in  Jenisalem,is  of  this  marble,  which  is  a  clear  blue-white. 

The  Proconnesian  marble,  a  pure  white  with  black  TelDS,  was  quar- 
ried in  the  island  of  Proconnesos,  in  the  Propontis.  The  celebrity  oi 
this  stone  has  changed  the  name  of  the  island  to  3farmora,  and  also 
given  its  modern  name  (Sea  of  Marmora)  to  the  Propontis.  This 
marble  was  also  ealled  Cyzican,  because  it  was  largely  used  in  the 
eity  of  Cyzious,  opposite  the  island  in  Mysia.  The  palace  of  Manso- 
Ins,  at  Ilalicamassns,  was  built  of  it.  It  was  also  much  used  at  Con- 
stantinople, under  Honorlns  and  the  younger  Tbeodosius.  Several 
columns  of  it  in  the  mosque  of  St  Sophia  were  spoils  of  the  temple  of 
Oybele  at  Cyzious. 

A  white  marble,  with  yellow  spots,  was  brought  from  CappadociSf 
tad  a  similar  marble  from  Rhodes,  but  the  spots  were  of  ^  brighter, 
more  golden,  yellow.  White  marble,  with  black  spots,  was  quarried 
in  the  Troad. 

But  the  most  beautiful  of  the  antique  rariegated  marbles,  with  a 
white  base,  was  the  Synnadic,  Doeimsan,  or  Doclmite,  sometimes 
ealled  mormor  Phir^gium,  It  was  quanied  at  the  Tillage  of  Dodmia, 
not  for  from  Synnada,  in  Phrygia  Major.  The  ancient  authorities 
generally  desoribe  it  as  pure  white,  marked  with  red  or  purple  Teins, 
which  the  poets  compared  to  the  blood  of  Atys,  slain  at  Synnada; 
but  Hamilton,  who  visited  the  quarries  about  1885,  says  that  they 
yield  several  different  kinds.  He  mentions  white,  bluish-white,  white 
with  yellow  veins,  white  with  blue  Veins,  and  white  with  blue  spots, 
the  latter  having  almost  a  breeoiated  appearance.  He  describes  the 
principal  quarry  as  worked  horizontally  into  the  hill,  the  sides  of 
which  are  out  away  perpendicularly  to  a  great  height  to  secure  the 
splendid  columns  for  which  it  was  famous.  Strabo  says  that  pillars 
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and  slabt  of  snrpriiing  magnitiide  and  beauty,  approaohing  the  ala- 
baatrite  marble  in  Tarietj  of  colon,  were  ooiiTeyed  thence  to  Rome, 
BoiwitbstandiBg  ibe  long  land-earriage  of  more  than  100  miles  to  tbe 
place  of  tbipment.  The  quarries  are  entirely  nirronnded  by  trachytic 
hilb,  to  which,  aaya  Hamilton,  tbe  marble  **owee  tta  crystalline  and 
altered  character,  being  to  all  appearance  a  portion  of  the  older  sec- 
ondary limestone  caught  np  and  developed  by  the  protraded  volcanic 
rocks,  and  crystalliaed  by  igneous  action.'* 

The  alabastrites  marble  of  the  ancients,  or  onychites,  was  not  a 
marble  proper,  but  a  hard  carbonate  of  lime,  identical  in  composition 
with  atalagmtte,  tbe  modem  alabaster.  It  was  quarried,  says  Pliny, 
near  Thebes,  in  Egypt,  and  Damascus.  When  first  brought  to  Home 
it  was  eonaidered  almost  a  precious  stone,  and  was  made  into  cups 
and  small  ornaments,  such  as  the  feet  of  couches  and  chairs.  When 
Balbua  decorated  his  theatre,  in  the  time  of  Augustus,  with  four  small 
columns  of  this  stone,  it  was  noted  aa an  unprecedented  occurrence; 
but,  in  the  reign  of  Claudius,  Callistus,  a  freedman  of  that  emperor, 
adorned  his  banquet  ball  with  thirty  large  columns  of  alabastrites. 
The  ancient  quarries  were  reopened  by  Hehemet  Ali,  Viceroy  of 
Egypt,  to.  obtain  material  to  build  his  mausoleum  at  Cairo.  The  four 
magnificent  pillars  of  this  marble  that  support  the  baldacchino  over 
the  altar  in  the  church  of  San  Paolo  fuori  le  Mura,  in  Rome,  were 
presented  by  him.  Each  is  a  monolith  forty  feet  long. 

Of  the  yellow  marbles  of  antiquity,  that  called  by  the  Italians 
giaUo  atUieo  is  the  rarest  and  most  beautiful.  There  are  several 
Tarieties  of  it,  varying  in  tint  from  a  cream-yellow  to  the  deepest 
cbrome-yellow,  sometimes  shadbg  into  red  and  purple  hues.  8ome 
is  as  bright  as  gold  (giatto  dorato)^  some  of  an  orange-shade  {giaUo 
eapo)y  and  some,  extremely  rare,  of  a  canary-color  (giallo  paylia). 
The  ancient  writers  compared  it  to  saffiron,  to  sunlight,  and  to  ivory 
grown  yellow  with  age.  Some  of  it  is  variegated  with  black  or  dark- 
yellow  rings.  The  grain  is  exceedingly  fine.  Its  colors  are  derived 
entirely  from  carbonaceous  matter.  Among  the  finest  existing  speci- 
mens of  this  marble  are  the  large  columns  in  the  Pantheon  at  Rome, 
and  a  single  pair  in  tbe  Arch  of  Constantine.  The  giatto  antico  waa 
called  marmor  Numidieum  by  the  Romans,  but  the  precise  site  of  the 
quarries  is  not  yet  ascertained.  H.  Foumel  believes  that  the  yellow 
marble  of  PhilippevilU%  Algeria,  which  closely  resembles  it  in  varying 
tints,  is  identical  with  it.  The  island  of  Melos  and  Corinth  also  pro- 
duced yellow  marbles,  and  in  the  time  of  Justinian  a  marble  of  a 
fiery  yellow  was  quarried  in  the  neighborhood  of  Jerusalem. 

Among  the  most  celebrated  marbles  of  the  ancient  world  was  the 
r0980  antico^  or  red  antique.  Its  color  passes  from  a  red,  almost  scar> 
let,  to  a  wine-lees  or  blood-red,  which  is  divided  by  parallel  layers 
of  white,  and  sometimes  also  intersected  bv  a  network  of  delicate 
black  veins.    Its  variation  in  tiut  is  probably  according  to  tbo  (juaii- 
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tity  of  the  oxide  of  iron  contained  in  it.  Until  lati  ly  this  marble  -vras 
known  only  through  its  remains,  anil  it  has  generally  been  ascribed 
to  Egypt.  The  largest  ancient  specimens  preserved  are  the  fourteen 
slabs  cora[)Osing  the  double  flight  of  steps  in  the  church  of  San  Fras- 
sede,  Konie.  Napoleon  I.  at  one  time  intended  to  carry  tliese  to  Paris 
to  ornament  his  throne.  There  are  several  statues  of  ro»so  atiticOj 
including  the  "  Antinous"  in  Paris  and  the  "Marcus  Agrippa"  in  the 
Grimani  Palace,  Venice,  and  many  medallion  portraits.  It  is  now  as- 
certained that  this  beautiful  marble  was  not  Egyj)tian,  but  Greek.  It 
was  quarried  on  the  coast  of  the  gulf  of  Laconia,  near  what  is  now 
the  bay  of  Scutari.  Tiie  quarry  lies  near  the  sea,  and  large  blocks 
cat  by  the  ancients  are  still  to  be  seen  there.  In  1851  the  Greek  Gov- 
ernment sent  specimens  from  it  to  the  Loudon  Exposition,  and  it  was 
fully  recognized  as  the  famous  rosso  antico. 

There  are  many  varieties  of  the  marble  called  red  and  white  an- 
tique, but  they  are  so  near  alike  that  it  is  impossible  to  distinguish 
them  by  description  alone.  They  are  variously  called  by  the  Italians 
rosso  annulatOy  serpentth^  vendurifWy  fioritOy  cotonellOy  etc.  They  are 
found  only  in  the  Roman  ruins,  and  their  quarries  aie  unknown.  The 
marble  called  e«rvela»  is  of  a  deep  red,  with  numerous  gray  and  white 
veins.    It  is  supposed  to  have  been  brought  from  Africa. 

The  ancients  were  acquainted  with  many  kinds  of  green  marble, 
one  of  ilie  most  noted  of  which  was  tlie  marmor  Atracium,  called  by 
Julius  Pollux  Thessalian,  and  identical  with  the  verde  antieo  of  the 
Italians.  The  quarries  were  on  Mount  Ossa,  near  the  entrance  of  the 
vale  of  Tempe,  and  not  far  from  Atrax  in  Thessaly,  whence  it  de- 
rived its  name.  It  is  a  species  of  breccia,  whose  paste  is  a  miscture 
of  talc  and  limestone,  interspersed  with  fragrments  of  white  marble. 
But  the  verde  antique  marbles  differ  from  the  modem  breccias  in  that 
the  colors  arc  so  blended  that  the  line  of  demarkation  is  not  percep- 
tible. The  Erechtheum  in  Athens  was  adorned  with  columns  of 
verde  antiqne,  and  it  was  one  of  the  marbles  selected  by  Justinian 
for  the  decoration  of  St.  Sophia.  The  eight  splendid  columns  of  it 
still  to  be  seen  in  the  mosque  are  said  to  have  been  taken  from  the 
temple  of  Diana  at  Ephesus. 

The  celebrated  Carystian  marble,  the  dpcUno  verde  of  the  Ital- 
ians, derived  its  name  from  Carystns,  a  town  at  the  foot  of  Mount 
Oche,  in  the  island  of  Enboea,  where  it  was  quarried.  The  temple  of 
Apollo  Marmarinus  of  Carystus  was  named  from  this  quarry.  It  is 
a  true  steatitic  limestone  or  cipolin,  and  is  of  a  beautiful  grayish 
green,  with  white  zones  and  spots,  and  sometimes  sprinkled  with  dif- 
ferent colors.  It  was  easily  obtained  in  very  large  blocks,  suitable  for 
columns,  and  was  largely  used  in  the  temples  and  other  public  build- 
ings in  Athens  and  Rome.  An  English  traveler,  who  visited  the 
quarry  lately,  found  seven  enture  columns  on  the  site,  about  three  inilea 
from  the  sea,  just  as  they  were  left  by  the  ancient  workmen. 
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The  marmor  Jjae$damcnii(m^  Laeonieum,  or  Spcsrtumy  of  tbe 
Romans  hai  alwmjB  been  regarded  as  a  species  of  Terde-antique  mar- 
ine. Clarke  says  that  it  differed  from  the  Atrncian  only  in  bciog 
variegated  with  black  or  dark-green  serpentine  instead  of  with  white. 
But  M.  Boblaye,  the  mioeralogist  of  the  French  oommUtiott  to  the 
Mores,  haa  preyed  pretty  conclusively  tliat  it  was  not  a  marble  bot  a 
tme  porphyry,  and  probably  identical  with  the  ophUea  of  the  ancients, 
which  Pliny  Bays  was  so  called  from  its  resemblance  to  the  skin  of  a 
serpent  (6<^r).  Paosanias  calls  it  Crocean  stone  (Kp^aecM^  iUOdc). 
Hie  French  discovered  the  qnarries  near  the  ancient  Croceft,  on  the 
road  from  Sparta  to  Gythinm,  and  abont  two  miles  from  the  mod- 
em Tillage  of  Lev^tioTa,  In  Laconia.  The  stone  is  of  a  dark  grass- 
green,  strewed  with  little  parallelograms  of  a  lighter  green,  sometimes 
approaching  white  and  sometimes  yellow.  Procopius  compares  its 
color  to  emerald,  and  Statins  and  Sidonias  call  it  a  grass-green. 
Borydes,  the  Spartan  architect,  vsed  this  stone  in  decorating  the 
baths  of  Keptnne  at  Corinth ;  and  it  was  qaarried  to  a  large  eite&t 
by  the  Romans,  who  enriched  the  monuments  of  Greece,  Italy,  and 
Gaol,  with  it. 

The  Angnstan  and  TIberian  marbles,  so  fashionable  in  Rome  un- 
der those  emperors,  were  obtained  in  Egypt.  They  an*  breccias  com- 
posed of  fragments  of  greenstone,  gneiss,  and  porphyry,  cemented 
with  a  calcareous  paste.  They  are  similar  in  color,  a  bright  green, 
spotted  and  streaked  with  dark  green,  reddish  gray,  and  white;  the 
only  diifierence  being,  according  to  Pliny,  that  in  the  Augustan  the 
figures  undulate  and  ourl  to  a  point,  while  in  the  Tiberian  the  streaks 
are  not  iuTolyed,  but  lie  wide  asunder.  It  is  probable  that  these 
marbles  were  quarried  in  the  mountains  between  Thebes  and  the 
Red  Sea.  Inscriptions  in  the  ancient  quarries  there,  near  the  well 
of  Hammamat,  show  that  they  were  worked  in  the  sixth  dynasty  of 
Manetho.  A  green  marble  called  Memphites  was  quarried  near  Mem- 
phis in  Egypt. 

There  were  many  other  varieties  of  green  marble  known  to  the 
ancients,  such  as  the  red-spotted  green  antique,  having  a  dark-green 
ground  marked  with  small  red  and  black  spots  and  white  fragments 
of  entrochi ;  the  moKtmo  verde  paylioco^  yellowish  green ;  and  leek 
marble,  of  the  color  of  a  leek ;  but  they  exist  only  in  small  fragments, 
and  their  quarries  are  unknown.  Another  variety  of  g^en  marble 
was  found  in  the  island  of  Tenos. 

A  blue  marble  is  said  to  have  been  obtained  in  Libya.  The  isl- 
and of  Kazos  yields  a  dark  blue  elegantly  striped  with  white,  Tenos 
a  light  blue  veined  with  dark  blue,  and  Scyros  many  kinds  of  blue 
and  violet  breccias,  with  other  colors  variously  disposed.  Scyros 
was  one  of  the  chief  places  whence  the  ancients  derived  their  varie- 
gated marbles,  and  its  quarries  furnished  many  varieties  closely  re- 
sembling the  famous  marbles  of  other  localities.   Strabo  says  it  pro- 


Digitized  by  Google 


74 


TM£  POPULAR  SCIENCE  UONTELT. 


daced  the  Carystiftn,  Dencalian,  Synnadio,  and  Hierapolitie  marbles. 
The  qaarries  of  Tenoa  are  still  worked  to  some  extent,  but  those  of 
ScjroB  and  Nazos  remain  almost  as  the  ancients  left  them. 

Of  the  black  marbles  of  antiquity  that  now  called  imto  onfipo,  or 
black  antique,  was  the  most  celebrated.  It  is  more  intensely  black 
than  any  marble  now  quarried,  the  black  marbles  of  France  appear- 
ing almost  gray  beside  it.  It  occurs  only  in  sculptured  pieces,  and 
its  origin  is  ui^own;  but  Faujas  discovered  a  quarry  which  had 
been  worked  by  the  ancients,  about  two  leagues  from  Spa,  not  far 
from  Aiz-la-Chapelle,  the  marble  of  which  closely  resembles  the  an- 
cient specimens.  The  largest  masses  known  of  nero  oiKieo  are  two 
columns  in  the  church  of  Regina  CobU  at  Rome,  but  there  are  also 
some  fine  specimens  in  the  Museum  of  the  Capitol  and  in  other  col- 
lections. Some  suppose  it  to  be  identical  with  the  masrmor  Zueul- 
lum,  which  was  introduced  at  Rome  by  Lucullus  in  the  first  century 
B.  c,  according  to  Pliny  from  Melos  (another  reading  is  Chios),  but 
according  to  other  authorities  from  Egypt  or  Libya,  whence  it  is 
sometimes  called  marmor  lAhycum,   Pliny  says  that  Marcus  Scaurus 
had  pillars  of  it  thirty-eight  feet  high  in  the  atrium  of  his  house.  The 
Chian  marble,  a  deep,  transparent  black,  sometimes  variegated  with 
other  colors,  was  quarried  on  Mount  PelinsBus,  in  the  island  of  Chios. 
A  fine  black  marble  was  quarried  on  Mount  Tsnams,  in  Laconia,  and 
in  the  island  of  Lesbos,  and  a  blucblack  marble  in  Lydia.   One  of 
the  most  beautiful  of  the  antique  breccias,  the  African  breccia,  has  a 
deep-black  ground,  variegated  with  fragments  of  grayish  white  and 
deep  red  or  purplish  wioe-color.   The  grand  antique  breccia  consists 
of  large  fragments  of  black  marble  united  by  veins  of  shining  white. 
Columns  of  this  and  of  African  breccia  are  in  the  Paris  Museum,  but 
their  quarries  are  unknown. 

OK  THE  WONDERFUL  DIVISIBILITY  OP  GOLD  AND 

OTHER  METALS. 

Bt  ALEXANDER  E.  OUTEBBRIDOE,  Jb., 

F'  is  both  curious  and  interesting?  to  notice  how  froquontly  original 
investigators,  worlcing  from  diftcrcnt  standpoints,  and  with  en- 
tirely dissimilar  ohjccts  in  view,  will,  independently  of  each  other, 
accumulate  a  mass  of  observations  corroborative  of  some  one  phys-. 
ical  law,  but  which  require  to  be  collated  in  order  to  reveal  their 
mutual  relations. 

The  motive  of  this  paper  is  to  collect  together  several  observa- 
-N.        tions  illustrutiug  the  divisibility  of  gold  (made  either  as  tho  direct 
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oljeei  of  ezperivient,  or  as  incideDtai  to  other  ioTestigationB),  and 
to  preeent  them  in  a  condensed  Ibrm  to  the  readers  of  Tbb  Populab  , 

SUUUICB  MOSTBLT. 

Some  of  these  experiments  (notably  those  of  Faraday)  present 
the  onrions  anomaly  of  revealing  to  the  physical  sense  of  sight 
partioles  of  matter  which  are  almost  too  infinitesimal  for  the  mind's 
eye  to  conceive,  thus  seeming  to  reverse  the  order  of  scientific  inves- 
tigation which  nsoally  prolongs  the  mental  vision  far  beyond  the  region 
of  possible  physical  revelation. 

The  experiments  to  be  described  have  been  arranged  in  the  fol> 
lowing  order: 

1.  On  the  natural  dissemination  of  gold. 

2.  Beating  into  thin  leaves. 
8.  Faraday's  researches. 

4.  Depositbg  by  the  galvanic  battery. 

5.  Vaporization  by  the  electric  spark. 

Some  years  since  a  very  interesting  series  of  experiments  was 
made  by  the  late  Hr.  J.  R.  Eckfeldt,  then  chief-assayer  of  the  mint  • 
at  Philadelphia,  and  his  associate,  Mr.  W.  E.  DnBois  (the  present 
incnmbent),  upon  the  Natural  Dissemination  of  Gold."  The  results 
were  presented  to  the  American  Philosophical  Society,  in  the  form 
of  a  })U|>er,  by  Mr.  DiiBois,  and  published  in  their  "  Proceedings  ^ 
of  June  21, 1861. 

The  precious  metal  was  found  disseminated  in  marvelously  fine 
division  throngh  a  number  of  substances  where  its*  existence  had  not 
been  previously  suspected. 

In  the  clay  of  which  the  Philadelphia  bricks  are  made,  gold  was 
found  in  the  x)roportion  of  about  forty  cents'  worth  to  the  ton. 
Each  brick  contains  a  sufficient  amount  of  gold  to  make  a  glittering 
•how  of  two  square  Inches,  if  brought  to  ^e  surface  in  the  form  of 
leal 

An  estimate  of  the  thickness  of  the  bed  of  clay  under  the  city 
Tevealed  the  startling  fact  that  more  gold  lies  securely  locked  up  in 
it  than  has  been  procured,  according  to  the  statistics,  from  Aus- 
tralia and  California.  A  specimen  of  galena  from  Buck's  County, 
Pennsylvunia,  yielded  c'^ld  in  the  proportion  of  one  part  of  gold  in 
six  million  two  Iiundrcd  and  twenty  thousand  (6,220,000)  parts  of  ore; 
not  quite  ten  cents  to  the  ton.  The  report  of  these  ex})eriment8 
concludes  as  follows:  "Of  this  we  may  be  confident,  that  the  atoms 
of  gold  are  homogeneously  and  equably  dis])erse<l  tlirougli  the  clay, 
or  other  matrix;  but  by  what  natural  process  or  for  what  final  cause 
these  fine  particles  should  be  thus  diffused,  seems  quite  beyond  the 
reach  of  human  pinlosophy.'* 

The  remarkable  malleability  of  fine  gold  was  a  projx  rty  well 
known  to  the  ancients.  Homer  refers  to  the  art  of  gold-beating, 
and  Pliny  mcutious  that  an  ounce  of  gold  was  beaten  into  seven 
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bnndrod  and  fifty  leftTea,  ''each  leaf  being  four  fingers  Bqnare,"  or 
abont  three  times  thicker  than  onr  ordinary  gold-leat  On  the  cof- 
fins of  the  Theban  mammies,  gold-foil  has  been  discovered  of  extraor- 
dinary thinness.  The  ancient  PeruTians  covered  the  walls  of  their 
temples  with  very  thin  sheets  of  gold,  and  the  rude  specimens  of  gild- 
ing on  the  palace  of  Tippo  Saib,  at  Bangalore,  prove  that  the  art  of 
gold-beating  was  practised  in  India,  We  also  have  Biblical  anthor- 
ity  for  the  antiquity  of  the  art.' 

Experiments  made  in  modern  times  have  shown  that  a  single  grain 
of  gold  may  be  beaten  oat  so  as  to  cover  a  space  of  seventy-five 
square  inches ;  the  thickness  of  the  leaf  |s  then  only  the  three  hnn- 
•  dred  and  sixty-seven  thoosand  six  hundred  and  fiftieth  (w^rnr) 
part  of  an  inch,  or  about  twelve  hundred  times  thinner  than  an  ordi- 
nary sheet  of  printing-paper. 

Faraday  states  in  his  researches  on  The  Experimental  Relations 
of  Qold  (and  other  Metals)  to  Light  ^  *  that  a  leaf  of  beaten  gold 
occupies  an  average  thickness  of  no  more  than  ^  to  ^  part  of  a  single 
wave  of  light.  He  reduced  the  thickness  of  gold-leaves  at  pleasure, 
by  spreading  them  apon  glass  plates  and  gradually  dissolving  the 
metal  by  means  of  a  weak  solution  of  cyanide  of  potassium.  ''By 
this  means,"  he  says,  '*  I  think  fifty  or  even  one  hundred  might  be 
indaded  in  a  single  progressive  undulation  of  liglit."  * 

Faraday's  researches  upon  the  nature  of  thin  films  of  gold  and 
other  metals,  and  upon  the  size  of  finely-divided  particles  of  gold 
difiused  through  vUrions  liquids,  are  of  a  most  interesting  and  refined 
character.  Availing  himself  of  the  well-known  reducing  power  of 
phosphorus,  he  floated  small  particles  of  it  upon  the  surface  of  weak 
solutions  of  chloride  of  gold.  In  the  course  of  twenty-four  hours 
he  fi>und  that  the  surfaces  of  the  liquids  were  covered  witk  films 
of  metallic  gold,  which  were  thicker  near  the  pieces  of  phosphoma 
''possessing  the  full  golden  reflective  power  of  the  metal,**  but 
becoming  so  thin  by  gradations  as  to  be  scarcely  perceptible.  They 
acted  as  thin  platen  upon  light,  producing  the  concentric  rings  of 
colors  round  the  phosphorus  at  their  first  formation,  though  their 
thickness  then  coi^d  scarcely  be  the  perhaps  not  the  of  a 
wave-undulation  of  light." 

By  treating  very  dilute  solutions  of  gold  witli  phosphorus  he  ob- 
tained the  metal  diffbsed  through  the  liquid  in  extremely  tine  particles, 
producing  a  beautiful  ruby-color.  These  pariiclcR,  "when  in  their 
finest  state,  often  remain  unchanged  for  months,  and  have  all  the  ap- 
pearance of  solutions,  but  they  never  are  such,  ctintaininj;,  in  fact,  no 
dissolved  but  only  diffused  gold.  The  particles  are  easily  rendered  evi- 
dent by  gathering  the  rays  of  the  sun  (or  a  lamp)  into  a  cone  by  a  lens, 

"  An<l  thov  (lid  h,'\\i  ttio  ^oM  into  thin  plates"  (Exodus  xxzis.  8). 

'  "  rhilo.Hophiciil  Transactions,*'  1857. 

'  ITftradaj'd  "  Iic6u«rcb<^  ia  CUemUtry  and  Phjaios.'* 
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and  sending  the  part  of  the  cone  near  the  foeiiB  into  the  fluid ;  tlie  cone 
l>ecomes  visible,  and  though  the  illominated  partieles  cannot  he  dis- 
tinguished, beoanae  of  their  minnteness,  yet  the  light  they  reflect 
18  golden  in  character  and  seen  to  he  abundant  in  proportion  to  the 
quantity  of  gold  present.  Portions  of  gold  so  dilute  as  to  sbow  no 
trace  of  gold  by  color  or  appearance  can  have  the  presence  of  the 
diffused  solid  particles  rendered  evident  by  the  sun  in  this  way.  .  .  . 
The  state  of  division  of  these  particles  must  be  extreme ;  they  have 
not  as  yet  been  seen  by  any  power  of  the  microscope." 

Faraday  further  tells  us  that  he  endeavored  to  obtain  an  idea 
of  the  quantity  of  gold  in  a  given  ruby  fluid,  and  for  this  purpose 
selected  a  plate  of  gold  ruby  glass,  of  good  full  color,  to  eerve  as  a 
standard,  and  he  coini>ared  the  different  fluids  with  it,  varying  tliiir 
depth  until  the  light  from  white  paper,  transmitted  through  them, 
was  apparently  equal  to  tliat  transmitted  liy  the  standard  glass. 
Then,  known  quantities  of  these  ruhy  fluids  were  eva])orated  to  dry- 
ness, the  gold  converted  into  chloride,  and  comijared,  by  reduction 
on  glass  and  otherwise,  with  solutions  of  gold  of  known  strength. 
"From  these  considerations  it  would  aj)pear  that  one  volume  of  gold 
is  present  in  the  ruby  fluid  in  about  V50,6<»0  volumes  of  water;  and 
that,  whatever  the  state  of  division  to  which  the  gold  may  be  re- 
duced, still  the  proportion  of  the  solid  particles  to  the  amount  of 
space  through  which  they  are  dispersed  must  be  of  this  extreme  pro- 
portion. This  accords  perfectly  with  their  invisibility  in  the  micro- 
scope ;  with  the  manner  of  their  separation  from  the  dissolved  state; 
with  the  length  of  time  during  which  they  can  remain  ditViised  ;  and 
with  their  appearance  when  illuminated  by  the  cone  of  the  sun's  rays." 

Wliile  all  the  statements  of  this  i)rofound  investigator  were  so 
carefully  kept  within  the  limit  of  actual  observation,  he  tells  us,  in 
conclusion,  that  he  not  only  believed  the  gold  to  be  dilVused  in  solid 
metallic  partieles,  but  tliat  he  also  believid there  maybe  jiartieles 
SO  fine  as  to  reflect  very  little  light  iodeed,  that  function  being  almost 
gone." 

The  art  of  gold-plating  has  become  so  extensive  in  its  a]>plieation 
to  a  great  variety  of  ornamental  objects,  tliat  it  seemed  to  the  writer 
an  interesting  question  "How  thick  a  iilm  is  required  to  produce  a 
tine  gold-color?"  He  was  unable  to  find,  on  inquiry, that  any  careful 
notes  to  determine  this  point  have  been  recorded,'  and  he  recently 
made  some  experiments  with  the  following  results  :  A  sheet  of  copper 
was  rolled  down  to  an  average  tliickness  of  -^j%X)  inch.  Two 

plates  were  cut  from  this  strip,  4  l»y  2i  inches,  having  a  metallic  sur- 
face of  twenty  scpiare  inches  each.  These  plates  were  boiled  in 
alkali,  to  remove  grease,  polished,  and  accurately  weighed  on  a  bal- 

'  It  Is  stated  that  vhen  a  cylindrical  W  of  sllrer  Is  coated  with  gold  and  drawn  into 
the  fine  wire  used  in  embroidwed  housings,  eta,  a  grain  of  gold  will  oorer  846.6  feet 
of  wire.  ^ 
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anoe  Bensitive  to  (he  twentieth  of  a  milligramme,  or  the  -^iwi  ^  ^ 
grain. 

No.  1  w«|^  IM^gnina  tray. 
**  2     "     ISiVW  *• 

A  gold  "blnsh**  of  snffioient  thickness  to  produce  a  fine  gold- 
color  was  then  deposited  by  the  battery.  The  plates  were  washed 
in  distilled  water,  dried,  and  reweighed  without  rubbing,  and  were 
found  to  have  eac  h  gained  in  weight  exactly  one-tenth  (^^)  of  a  grain. 
It  thus  appears  that  one  grain  of  gold  may  be  distributed,  by  the 
galvanic  deposit,  over  the  surface  of  two  hundred  square  inches,  as 
contrasted  with  seventy-five  square  inches  by  healing.  In  other 
words,  the  raetal  is  more  tlian  two  and  a  half  times  thinner  in  the 
former  case  than  in  the  latter,  or  ^^Vtw  P^*"*-  inchf  as  compared 

with  ^  tVsit  of  an  inch. 

A  still  thinner  denosit  of  sold  could,  of  course,  be  detected  on 
tlie  delicate  assay-balance,  but,  owing  to  the  transparency  of  the 
film,  it  would  not  possess  the  true  gold-color.  It  seemed  important 
to  ascertain  wlietlier  the  gold  was  evenly  distributed  over  the  cop- 
per surface,  or  whether  it  was  deposited  in  spots.  The  filrips  were 
accordingly  examined  under  a  microscope. 

A  careful  examination  showed  that  tliere  were  no  exposed  surfaces 
of  copper,  and  tlie  gold  appeared  to  liave  a  fine,  bright,  smooth  sur- 
face. This,  however,  was  not  considered  sufficient  j»roof,  and  several 
expedients  were  tried  to  obtain  the  gold  films  free  from  the  copper 
plate,  in  order  that  they  might  be  examined  by  transmitted  light. 
Owing  to  tiieir  extreme  thinness  this  was  diflicult  to  accomplish.  One 
method,  which  was  partially  successful,  was  to  heat  the  copper  plates 
to  a  cherry  red  in  the  annealiui;  muflle  of  an  assav-fiirnace.  On  cool- 
ing,  tlie  gold  film  peeled  off  in  flakes  with  a  thin  backing  of  oxide  of 
copper;  these  flakes  were  pressed  between  two  j)lates  of  irlass,  and 
nitric  acitl  allowed  to  flow  in  by  capillary  action.  Tlie  acid  dissolved 
the  copper;  leaving  a  film  of  iVee  gold.  The  difficulty  was,  tliat  the 
bubbles  of  g;is  formed  perforated  the  film  of  gold.  Another  plan 
was  then  tried.  The  gold-plating  was  removed  from  one  surface  of 
the  copper  plates  by  means  of  fine  emory-paper.  Pieces  about  one 
inch  square  were  immersed  for  several  days  in  very  weak  nitric  acid. 
The  coj)per  was  entirely  dissolved,  and  detached  films  of  gold  were 
found  floating  intact  on  the  surface  of  the  liquid  ;  these  were  carefully 
collected  on  strii)s  of  glass,  washed  with  distilled  water,  and  dried; 
they  tlien  firmly  adlu-red  to  the  glass. 

When  examined  by  njfertf  d  Vight  they  retain  their  brilliant  gold 
color  and  lustre,  but  when  viewed  bv  fransm/tfed  lijrht  they  are 
bright  green  and  very  transparent  ;  the  color  is  an  even  sliadc,  having 
none  of  the  mottled  appearance  of  gold  leaf  when  seen  by  trnnsinit- 
ted  light,  caused  by  its  very  uneven  thickness.  Tiiis  monotone  ap- 
pears to  be  a  positive  indication  of  uniform  thickness,  for,  when  two 
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filma  weve  Buperposed,  one  upon  the  other,  the  color  was  yeiy  per- 
ceptibly darkened;  even  when  snbjeoted  to  a  magnifying  power  of 
1,000  diametm  the  films  retain  their  continnona  character,  though 
the  brilliance  of  the  green  color  is  of  course  diffused.  The  dimensions 
of  the  waves  of  light,  when  decomposed  by  the  prism,  have  been  care- 
fully measured.  There  are  47,000  green  waves  in  the  space  of  an  inch ; 
dividing  the  estimated  thickness  of  our  gold  film  by  this  number,  we 
find  that  the  thickness  of  the  illui  is  less  than  ^  part  of  a  single  undu- 
lation of  green  light. 

In  the  course  of  an  examination  made  by  the  writer  upon  "  The 
Practicability  of  assaying  Metals  used  in  Coinage,  by  means  of  S])ec- 
trum  Analysis,  made  in  and  for  the  Assay  Departnunt  of  the  United 
States  !Mint  at  Philadel})hia,"  '  it  was  noticed  that  a  large  number  of 
very  powerful  electric  flashes  might  be  passed  letween  two  slips  of 
metal  without  any  apparent  loss,  and  an  important  query  suggested 
itself,  viz.,  whetiu  r  the  anu>unt  of  metal  vaporized  by  each  spark  was 
not  too  intinitesiinal  to  be  determined.  In  order  to  ascertain  this 
jxiint  the  following  ex})erinient8  were  tried:  Having  weighed  small 
electrodes  averaging  18  milligrammes  each  with  the  greatest  poFsible 
accuracy  upon  the  gold  assay-balance  of  the  mint,  which  is  sensitive 
to  ^  of  a  milligramme,  or  -j^V?  grain  troy,  and  having  arranged 
a  spark- register,  it  was  found  that  1,0U0  sparks  might  be  passed  be- 
tween these  poles,  each  spark  showing  the  spectrum  of  tlio  nu  tal  dis- 
tinctly, and  ^et  the  loss  in  weight  was  too  small  to  be  made  the  base 
of  calculation.  Thus  a  gold  pole  lost  in  weight,  after  passing  1,000 
sparks,  j^-o  of  a  grain  ;  this  gives  for  each  spark  loo^ooft  ^  grain 
of  gold,  ])ro(lucing  a  bright  spectrum. 

•  The  nuinhor  was  tf^en  increased  to  3,000  sparks  as  the  test.  The 
loss  of  weight  depends,  of  course,  upon  the  e  lectric  volume,  and  in  the 
experiments  tabulated  an  endeavor  was  made  to  keep  the  latter  con- 
stant. The  tallies  (marked  A  and  B)  show  that  the  loss  in  w(  ight  is 
marvelously  small,  averaging  less  than  of  a  milligran  ine  ol  gold 
for  3,000  sparks.  To  give  the  amount  for  each  spark,  this  must  be 
divided  by  the  number  of  sj)nrks  ;  llius,  in  round  numbers,  an  elec- 
trode loses -pfViT  ^  grain  after  ]>assing  3,000  sparks;  or,  for  1,0C0 
sparks,  ^^^-g  of  a  grain  ;  or,  for  each  spark,  yc-o-J-ouiy  f>f  ^  grain.  The 
experiments  made  by  M.  Cappel  to  determine  the  nt'uilunnn  amount 
of  each  element  that  would  show  a  spectrum  have  been  j)ublish(d  in 
tabular  form.  His  method  was  to  volatilize  "  solutions  of  the  mctnllic 
salts  between  the  poles  of  a  small  induction-coil  in  ISIitscherliclrs  glr.ss 
tubes  with  platinum  wicks.  A  series  of  solutions,  each  one-half  the 
strength  of  the  preceding  one,  was  prepared  from  a  number  of  metal- 
lic chlorides.  The  spectrum  in  connection  with  the  positive  pole  was 
cootinually  observed,  while  increasingly-concentrated  solutions  were 

*  PabUdied  in  the  **  ProoMdings  of  the  American  FhiloMpUcal  Society,"  vol  adv., 
p.  lea. 
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brought  in  saooeBsion  iuto  the  action  of  the  spark  until  the  lines  of 
the  snbstanoe  were  clearly  visible."  If  a  skeptical  person  refuse  to 
believe  the  results  of  Cappel,  who  tells  us  that  of  a  milligramme 
( ^  graiu)  of  nickel  wiW  JuBt  write  the  Bignature  of  that  metal, 
what  will  he  say  when,  glanciug  at  Table  B,  appended  hereto,  he  finds 
the  statement  that  ^5^^  of  a  milligramme  (^j^^ Jore  ^  grain)  will 
sign  its  name  in  briUiani  eharaeten  I  And  yet  the  writer  does  not 
hesitate  to  say  that  even  a  wnaUer  amount  of  this  metal  will  show  a 
spectrum,  for  in  these  experiments  a  much  stronger  Bpark  was  used 
than  was  necessary  to  show  a  visible  spectrum.  When  reduced  to  a 
minimum,  by  means  of  a  miniature  Leyden  Jmf,  improvised  out  of  a 
test-tube,  which  still  gave  a  distinct  spectrum,  the  loss  in  weight, 
after  passing  3,000  sparks,  was  obBokttely  ^'/ta/^preciaMs  on  the  balance. 
The  tables  show  another  curious  and  unexpected  result,  viz.,  that  the 
loss  in  weight  of  the  volatile  metals  very  slightly  exceeds,  and  in  some 
cases  does  not  equal,  the.  loss  of  the  less  volatile  metals.  Thus,  in 
three  different  experiments  of  3,000  sparks  each,  copper  loses  but  ^ 
milligramme,  while  gold  loses     milligraramo."  * 

In  one  experiment  the  number  of  sparks  was  increased  to  10,000, 
and  the  loss  in  weight  was  nearly  proportioned  to  the  increased  num- 
ber. In  this  case  the  sparks  were  passed  at  the  rate  of  about  250  per 
minute. 


TABLES. 

The  first  column  shows  weight  of  metallic  electrodes  (in  milligrammes)  before  passing 
the  sparks. 

second  column  shows  vrdght  iifker  pes^g  8,000  sparks. 
The  third  column  shows  total  weight  of  metal  TolatUiied  (In  fractions  of  a  miyi 

gramme). 

Thf  toiirtli  column  shows  the  amount  of  metal  ?olatUized  by  taeh  spark  (in  fractions 

of  a  niilli{ri-ainni<'). 

The  fifth  column  shows  the  amount  of  mctui  volatilized  bj  each  spark  (in  fractions  of 
a  grdn  troy). 

TABLX  A. 
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'  "The  Spot  troscope  in  it.«  Application  to  Mint-Afsarinp."  Journal  of  the  Franklin 
Inidtutc,  October,  1874.    RcpriDtcd  in  the  QuarUrli/  Journal  of  iicitnce,  January,  1876. 
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TABU  B. 


8.     1  9. 

4.     1  S. 

10 

21 
20.2 

6 

20 
12 
12 

20 
9.9 

20.4 
20 
6.8 
19.4 
11.96 
11.9 

.6 

.1 

.6 

.8 

.8 

.6 

.05 

.1 

TS&DO 

nroTnr 



3  C  X  II  (1  II 

¥  T  i>  i"«  (To 

Lower  *•  **   



3  »  e  •>  u  11 11 

While  it  is  probable  that  (with  tbe  exception,  perha]>s,  of  Fara- 
day's  reaearobes)  we  have  Dot  here  indicated  the  smcUlest  particles  of 
metal  which  it  would  be  possible  to  determine  by  the  delicate  means 
at  oar  disposal,  it  is  thought  that  the  experiments  recorded  may  prove 
interesting,  as  showing  what  has  been,  and  what  may  be,  accomplished 
in  this  direction ;  and,  lest  any  incredulons  reader  should  fancy  that, 
when  we  speak  of  weighing  the  three  suUion  eight  hnndred  and 
eighty-thousandth  part  of  a  grain  of  metal,  we  are  toying  with  imagi- 
nary fractions,  we  would  refer  him  to  Sir  William  Thomson's  esti- 
mate of  the  size  of  the  final  molecules ; '  compared  with  which  this 
unit  is  as  laige  as  tiie  famous  Philadelphia  cobble-stones  compared 
with  grains  of  sand  upon  tbe  sea-shore.  In  conclusion,  we  are  led  to 
appreciate  the  wisdom  as  well  as  the  wit  of  the  distfchr— 

"  £*en  little  fleas  have  lesser  fleas  upon  their  backs  to  bite  *em ; 
And  these  again  have  ieuer  fleas,  and  so— iM^  infiniiumJ'^ 


« 

MOVEMENTS  OF  JUPITER'S  CLOUD-MASSES. 

Bt  bicrabd  a.  fboctob. 

IF  Jupiter  be  rej^arded  as  a  planet  resembling  our  earth  in  eoiiclition, 
we  find  ourselves  conipt'lkd  to  believe  that  processes  of  a  most 
remarkable  eliaracter  are  taking  j)laee  on  that  remote  world.  It  is 
singular  with  what  complaceney  tlie  believers  in  tjie  theory  that  all 
the  planets  are  very  much  alike  accept  the  most  startling  evidence 
respecting  disturbances  to  which  some  among  tliose  brother  worlds 
of  ours  must  needs  on  that  hypothesis  have  been  subjected.  I^Iighty 
masses  of  cloud,  such  as  would  suffice  to  enwrap  the  entire  globe  on 
which  we  live,  form  over  large  n  gions  of  Jupiter  or  Saturn,  change 
rapidly  in  shape,  and  vanish,  in  the  course  of  a  few  minutes  ;  and 
many  are  content  to  believe  that  what  has  thus  taken  place  resem- 
bles the  formation,  motion,  and  dissipation,  of  our  own  small  clouds, 

'  He  fixes  the  limit  between  the  ?5w^TTTi7nj  and  the  rTTTTTriT^rrnrrm  of  an  ineh,  and  Favs 
that  they  are  "  pieces  of  matter  of  mensurable  dimensions,  with  shape,  motion,  and  laws 
of  action  ;  inteUigible  subjects  of  scientiiic  investigation." 
▼OL.XI/— 6 
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thoi^h  the  BUD  poors  bat  about  a  twenty-fleventh  part  of  the  heat  on 
Jopiter,  and  but  abottt  a  hundredth  part  on  Satnrn,  which  we  reoeiye 
from  his  rays.  The  ontline  of  Jupiter,  as  indicated  by  the  apparent 
position  of  a  satellite  close  to  his  disk,  expands  and  contracts  through 
thousands  of  miles,  yet  the  theory  that  Japiter  is  still  intensely  hot 
most  not  for  a  moment  be  entertained,  though  the  expansion  and  con- 
traction of  the  solid  crost  of  a  cool  planet  through  so  enormous  a 
range  would  vaporiae  a  portion  of  its  mass  exceeding  many  times  the 
entire  volume  of  our  earth.  Saturn  is  seen  by  Sir  W.  Hersohel  and 
Sir  J.  Herschel,  by  Sir  O.  Airy,  Coolidge,  the  Bonds,  and  a  host  of 
other  obsenrers,  to  assume  from  time  to  time  the  Bquare-shouldered 
aspect,  a  change  which — ^to  be  discernible  from  our  distant  standpoint 
— ^would  imply  the  expansion  and  contraction  of  whole  zones  of  Sat- 
urn's surface  through  4,000  or  5,000  miles  at  least ;  yet  it  is  better  to 
beliere  that  these  stupendoua  changes  hare  affected  the  solid  crust  of 
a  planet  like  our  earth  than  to  admit  the  possibility  that  the  outline 
we  measure  is  not  that  of  the  planet  itself,  but  of  layers  of  dead 
raised  to  a  vast  height  in  the  deep  atmosphere  surrounding  a  planet 
still  glowing  with  its  primeval  fires. 

The  phenomena  I  am  now  about  to  consider  belong  to  the  same 
category.  They  are  utterly  inexplicable,  or  only  explicable  by  the 
most  sensational  assumptions  as  to  the  processes  taking  place  on  Jupi- 
ter, if  we  adopt  the  old  theory  of  Jupiter's  condition ;  while  if  we 
regard  Jupiter  as  an  intensely-heated  planet  surrounded  by  and  entirely 
concealed  within  a  cloud-laden  atmosphere  several  thonsand  miles  in 
depth,  they  at  once  admit  of  the  most  simple  and  natural  explanation. 

It  has,  of  course,  long  been  known  that  the  belts  of  Jupiter  are 
phenomena  of  his  atmosphere,  not  of  his  surface.  The  belts  of  light- 
est tint  have  been  regarded  as  belts  of  cloud,  and  tlic  darker  belts  as 
either  tlie  real  surface  of  the  planet  seen  between  the  cloud-belts,  or 
else  as  lower  cloud-layers,  appearing  darker  because  in  shadow.  Ac- 
cordingly, when  features  of  the  belts  have  been  watched  in  their  rota- 
tional circuit,  it  has  been  clearly  recognized  tliat  the  rotation  deter- 
mined in  this  way  is  not  necessarily  or  probably  the  true  rotation  of 
the  planet  itself.  .  Further,  it  has  been  proved,  beyond  all  possibility 
of  question,  that  some  at  least  among  the  spots  upon  the  planet's 
belts  have  a  motion  of  their  own  ;  for  whenever  two  spots  in  different 
Jovian  latitudes  have  been  observed,  it  has  been  almost  constantly 
noticed  that  the  one  nearer  the  equator  has  had  a  greater  rotation 
rate  than  the  other.  Again,  it  has  sometimes  happened  that  instead 
of  two  spots,  in  different  latitudes,  a  well-defined  dark  streak  or  open- 
ing, having  its  two  extremities  in  different  latitudes,  has  remained 
long  enoui^h  to  be  observed  during  several  rotations  of  the  planet. 
In  these  cases  it  has  been  observed  that  the  end  of  the  streak  nearest 
the  equator  has  traveled  fastest,  not  only  absolutely,  but  in  longitude, 
insomuch  that  the  position  of  the  streak  has  notably  altered. 
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a  bright  belt  an  oblique  dark  streak.  Ita  poeition  "  ( I  quote  from  ^  ^  - 1 
*  paper  of  mj  own  written  aix  years  ago,  when  as  yet  the  theory  now 
before  ns  was  in  its  infhney)  might  be  oompared  to  that  of  the  Red 
Sea  on  the  globe  of  the  earth,  for  it  ran  neither  north  and  sonth  nor 
east  and  west,  bat  rather  nearer  the  former  than  the  latter  direction. 
The  length  of  this  dark  space— of  this  rift,  that  is,  in  the  great  elood- 
bdt-rwas  about  10,000  miles,  and  its  width  at  least  600  miles;  so 
that  its  saperlieial  extent  was  moch  greater  than  the  whole  area  of 
Enrope."  It  remained  as  a  rift  certainly  nntil  April  10th,  or  for  six 
weeks,  and  probably  much  longer.  It  passed  away  to  the  dark  side 
of  Jupiter,  to  return  again  after  the  JoTian  night  to  the  illaroinated 
bemi6j>here,  during  at  least  a  hundred  Jovian  days ;  and  assuredly 
nothing  in  the  behaTior  of  terrestrial  clouds  affords  any  analogue  to 
this  remarkable  fact.  **  This  great  rift  grew^  lengthening  out  antil 
it  stretched  across  the  whole  face  of  the  planet,  and  it  grew  in  a  very 
strange  'way ;  for  its  two  ends  remained  at  unchanged  distances  from 
the  planet's  equator,  but  the  one  nearest  to  the  tquator  traveled  for- 
ward (speaking  with  reference  to  the  way  in  wliich  the  planet  turns 
on  its  axis),  the  rift  thus  approaching  more  and  more  nearly  toaiicaf^t 
and  west  direction."  The  rate  of  tins  motion  was  perhaps  tlie  most 
remarkable  circumstance  of  all.  Mr.  Baxendell,  one  of  the  observers 
of  the  rifr,  and  one  of  owr  most  experienced  telescopists,  thus  de- 
gcribi'S  the  changes  seen  in  the  belt  :  "Since  Mr.  Long  first  observed 
the  oblique  streak  on  February  2{)lh,  it  has  gradually  extended  itself 
in  the  direction  of  the  [)laiu't*8  rotation,  at  the  average  rate  of  3,640 
miles  per  day,  or  151  miles  per  hour,  the  two  extremities  of  the  belt 
remaining  constantly  on  the  same  |)arallelsof  latitude.  The  belt  also 
became  gradually  darker  and  broader."* 

Apart  from  the  evidence  afforded  by  this  rift  respecting  the  swift 
motions  of  the  cloud-masses  enwrapping  Jupiter  (for  a  velocity  of 
151  miles  per  hour  exceeds  that  of  the  most  trcnu  iulous  hurricanes  on 
onr  earth),  it  has  always  seemed  to  me  that  this  one  series  of  obser- 
vations slionld  suffice  of  itself  to  show  that  the  phenomena  of  .lupitcr's 
cloud-ln<lon  atnios]»here  are  not  dtie  to  solar  action.  Fortlie  rift  itself 
contirnicil,  a!ul  the  chanixes  afVccting  it  continued  whet  Ik  r  .lovian  day 
was  in  progress  or  Jovian  night.  For  one  hundred  Jovian  days  or 
more,  and  for  one  Imndred  Jovian  nicrhts,  the  great  cloud-masses  on 
either  side  of  the  rift  remained  in  position  opposite  each  otlier,  slowly 
wheelinir,  but  still  continuing  face  to  face,  as  tlieir  equatorial  ends 
rushed  otnvard  at  a  rate  fourfold  that  of  a  swift  train,  even  measuring 
their  velocity  only  bv  reference  to  the  ends  remote  from  the  e(inator, 
and  regarding  these  as  fi\c<l.  Probably  the  cloud-mass<  s  were  moving 
still  more  swiftly  with  respect  to  the  surface  of  the  planet  below. 

•  Two  pictures  of  thi?  tx-It.  no  =<^«^n  March  I  J.  ISr.O,  and  April  0,  ISfiO,  will  bo  fooad 
hi  mj  utide  oa   Astronomj/'  in  the  "  £o€>cloiMe<lift  Britanmca,"  troL  il,  p.  808. 
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Of  course,  it  is  just  possible  ib»t  a  great  dark  rift,  radi  as  I  bare 

described,  might  appear  tbns  to  change  iu  position  vithont  any  actnal 
transference  of  the  bordering  clond-maMea.  Mr.  Webb,  speaking  of 
a  number  of  phenomena,  of  which  those  presented  by  the  great  rift  of 
1860  are  but  a  few,  says  that  **they  prove  an  envelope  vaporous  and 
mutable  like  that  of  the  earth,  without,  however,  neoeeaarily  inferring  " 
(?  imp]yin<]^)  "the  existence  of  tempestnons  winda:  even  in  onr  own 
atmosphere,  when  near  the  dew-point,  surprising  <diange8  sometimea 
occur  very  quietly:  a  cloud-bank  observed  by  Sir  John  Herschel, 
April  19,  1827,  was  precipitated  so  rapidly  that  it  crossed  the  whole 
sky  from  cast  to  west  at  the  rate  of  at  least  800  miles  per  hour;  and 
alterations  far  more  sudden  are  conceivable  where  everything  is  on  a 
gigantic  scale."  It  does  not  seem  to  me  altogether  probable  that 
more  rapid  alterations  would  atVL  ct  cloud-banks  covering  millions  of 
square  miles  than  occasionally  affect  terrestrial  cloud-banks  cover- 
ing perhaps  a  few  tens  of  thousands  of  square  miles;  on  the  con- 
trary, as  small  terrestrial  clouds  c  lmiige  relatively  in  a  far  more  rapid 
way  than  large  ones,  and  these  tii;in  cloud-masses  covering  a  county 
or  a  country,  so  it  would  seem  tliat  the  changes  affccling  our  largest 
cloud-layers  would  be  relatively  far  m<»re  rapid  than  those  affecting 
cloud-masses  which  could  (many  times  over)  enwrap  the  whole  frame 
of  this  earth  on  which  we  live.  l»ut  apart  from  that,  and  apart  also 
from  the  important  consideration  that  all  such  processes  as  evapora- 
tion and  condensation,  so  far  as  the  sun  brings  them  about,  should 
proceed  far  more  sluggishly  in  tlie  case  of  a  planet  like  Jupiter 
than  in  that  of  our  earth,  which  receives  some  twenty-seven  times 
as  much  heat  from  the  sun  (mile  for  mile  of  surface),  it  is  utterly 
incredible  that  precipitation  should  have  occurred  so  steadily  and 
swiftly  along  one  edge  of  the  great  rift,  and  condensation — with  such 
exactly  equal  steadiness  and  swiftness — on  the  opposite  edge,  that, 
while  the  rift  as  a  whole  shifted  its  position  during  a  hundred  Jovian 
nights  and  days  at  the  rate  of  150  miles  per  liour,  its  sides  should 
nevertheless  remain  parallel  all  the  time.  Such  ])rocesses  may  be 
s]:>oken  of  as  possible,  in  the  same  sense  that  it  is  pos'jihle  tliat  a  coin 
tosseil  til"ty  times  in  succession  should  always  show  the  same  face  ;  but 
we  do  not  reckon  such  possibilities  among  scientific  contingencies. 

But  the  motion  of  great  rounded  masses  in  the  atmosphere  of  Ju- 
piter is  still  more  <lecisive  as  to  the  existence  not  only  of  a  very  deep 
atmosphere,  but  also  as  to  the  swift  motions  taking  place  in  that  atmos- 
phere. 

I  would,  in  the  first  place,  note  that  the  very  existence  of  belts  in 
the  Jovian  atmospliere,  and  esj)ecially  of  variable  belts,  implies  the 
great  depth  at  which  the  real  surface  of  the  planet  must  lie  below  the 
visible  cloud-layers.  Atmospheric  belts  can  only  be  formed  where 
there  are  differences  of  rotational  velocitv.  In  the  case  of  our  own 
earth  we  know  that  the  trade-wind  zone  and  the  couoter-trade  zone 
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oiwe  tbeir  origin  to  the  differenee  of  abeolnte  rotational  Telocity 
between  the  eqnatorial  parte  of  the  earth  and  parts  in  high  latitudes* 
In  the  case  of  Jupiter  the  diflforence  of  this  kind  is  not  sufficient  to 
aeooont  for  the  oh^bnred  belts — partly  becanse  there  are  many, 
partly  because  they  are  variable,  but  principally  because  Jupiter  is  so 
mnch  larger  than  the  earth  that  much  greater  distances  must  be  tray- 
ersed  in  passing  from  any  given  latitude  to  another  where  the  rota- 
tional velocity  is  so  many  miles  per  hour  more  or  less.  Combining 
witli  these  considerations  the  circumstance  that  the  solar  action  which 
eanses  the  atmospheric  movements  from  one  latitude  to  another  in 
the  case  of  our  earth  is  reduced  to  one  twenty-seventh  part  only  of 
its  terrestrial  value  in  the  case  of  Jupiter,  we  must  clearly  look  to 
some  other  cause  for  the  difference  of  alMolute  rotational  velocity 
necessary  to  account  for  the  belts  of  Jupiter. 

Now,  it  seems  to  me  that'  we  are  thus  at  once  led  to  the  condu- 
flton  that  the  cloud-masses  forming  the  belts  of  Jupiter  are  affected 
by  Tertical  currents,  up-rashing  motions  osrrying  them  from  regions 
nearer  the  axle,  where  the  absolute  motion  due  to  rotation  is  slower, 
to  regions  finther  from  the  axiR,  where  the  naption  due  to  rotation 
ii  swifter,  and  motions  of  down-rush  carrying  them  from  regions  of 
swifter  to  regions  of  slower  rotational  motion.  This  view  seems  cer^ 
tainly  encouraged  by  what  we  find  when  we  come  to  study  more 
closely  the  aspect  of  the  Jovian  belts.  The  white  spots — some  small, 
some  large — which  are  seen  to  form  from  time  to  time  along  the  chief 
belts  present  precisely  the  appearance  which  we  should  expect  to  find 
in  masses  of  vapor  flung  from  far  down  below  the  visible  cloud-sar- 
face  of  Jupiter,  breaking  tlieir  way  through  the  cloud-layers,  and 
becoming  visible  as  they  condense  into  the  fonn  of  visible  vapor  in 
the  cooler  upper  regions  of  the  planet's  atmosphere.  Then,  again, 
the  sinjjnlar  rofjiilarily  with  which  in  certain  cases  the  great,  rounded 
white  clouds  are  set  side  l»y  side,  like  rows  of  eggs  upon  a  string,  is 
much  more  readily  explic'a1)le  as  due  to  a  regular  succtssion  of  np- 
mshes  of  vapor,  from  the  same  rtgion  below,  than  as  due  to  the  simul- 
taneous up-rush  of  several  masses  of  vnporfroni  regions  set  at  uniform 
distances  along  a  belt  of  Jupiters  surface.  The  latter  supposition  is 
indeed  artificial  and  improbable  in  the  highest  degree,  and  in  several 
distinct  respects.  It  is  unlikely  that  several  up-rushes  should  occur 
simultaneously,  unlikely  that  regions  whence  up-rush  took  place  should 
be  set  at  equal  distances  from  each  other,  unlikely  that  they  should 
lie  along  the  same  latitude  parallel.  On  the  other  hand,  the  occur- 
rence of  up-rush  after  up-rush  from  the  same  region  of  disturbance,  at 
nearly  uniform  intervals  of  time,  is  not  at  all  improbable.  The 
rhvthmieal  succession  of  explosions  is  a  phenomenon,  indeed,  alto- 
gether likely  to  occur  under  certain  not  improl)able  conditions — as, 
for  instance,  when  each  explosion  aflbrds  an  excess  of  relief,  if  one 
may  so  speak,  and  is  therefore  followed  by  a  reactionary  process,  in 
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Ub  tarn  bringing  on  a  fresh  explosion.  Now,  a  rbythmioal  raooes- 
sion  of  explosions  from  the  same  deep-rooted  region  of  disturbance 
would  produoe  at  the  upper  level,  where  we  see  the  expelled  vapor- 
masses  (after  condensation),  a  series  of  rounded  clouds  lying  side  by 
side.  For  each  cloud-mass— after  its  expulsion  from  a  region  of  slow, 
absolute,  rotational  motion,  to  a  region  of  swifter  motion — would  lag 
behind  with  reference  to  the  direction  of  rotational  motion.  The 
earlier  it  was  formed  the  forther  back  it  would  lie.  Thus  each  new 
cloud-mass  would  lie  somewhat  in  advance  of  the  one  expelled  next 
before  it ;  and  if  the  explosions  occurred  regularly,  and  with  a  suffi- 
cient interval  between  each  and  the  next  to  allow  each  expelled 
cloud-mass  to  lag  by  its  own  full  length  before  the  next  one  appeared, 
there  would  be  seen  precisely  such  a  series  of  egg-shaped  clouds,  set 
side  by  side,  as  every  careful  observer  of  Jupiter  with  high  tele- 
scopic powers  has  from  time  to  time  perceived.' 

That  these  egg-shaped  clouds  are  really  egg-shaped — ^not  merel  j 
oval  in  the  sense  in  which  a  flat,  elliptic  surface  is  oval — ^is  suggested 
at  once  by  their  aspect.  But  it  is  more  distinctly  indicated  when  de- 
tails are  examined.  It  appears  to  me  that  considerable  interest  at- 
taches to  some  observations  which  were  made  by  Mr.  Brett  in  April, 
1874,  upon  some  of  the  rounded  spots  then  visible  upon  the  planet's 
equatorial  cone.  It  will  not  be  thought  that  I  am  dbposed,  as  a  rule, 
to  place  too  much  reliance  upon  the  observations  and  theories  of  Mr. 
Brett,  seeing  that  on  more  than  one  occasion  I  have  had  to  call  atten- 
tion to  errors  into  which,  in  my  judgment,  he  has  fallen.  For  in- 
stance, I  certainly  do  not  think  he  has  ever  seen  the  solar  corona  when 
the  sun  was  not  eclipsed,  though  I  have  no  doubt  he  saw  what  be  de- 
scribed, which  he  supposed  to  be  the  corona,  but  which  was  in  reality 
not  the  corona.  Kor,  again,  do  I  accept  (though  I  do  not  think  it 
worth  while  to  dfsouss)  his  theory  that  Yenus  has  a  surfiice  shining 
with  metallic  lustre,  and  is  surrounded  by  a  glassy  atmosphere ;  though 
in  that  case,  again,  his  description  of  what  he  saw  may  be  accepted 
as  it  stands,  and  all  that  we  need  reject  is  his  interpretation  thereof. 
In  the  case  of  Jnpiter^s  white  spots,  Mr.  Brett's  skill  as  an  artist  ena- 
bles us  to  accept  not  only  his  observations,  but  his  Interpretation  of 
them,  simply  because  the  interpretation  depends  on  artistic,  not  on 
scientific,  considerations. 

I  wish,*'  he  says,  ^  to  call  attention  to  a  particular  feature  of  Ju- 
piter's disk,  which"  (the  feature,  probably)  **  appears  to  me  very  well 

'  Webb  thus  describes  the  opc-shape  l  c  louds  :  '*  Occasionallj  the  belts  tlirow  (nit 
dusky  loops  or  feitoona,  whose  elliptical  interior?,  arranged  lengthways  and  soroctitnes 
with  great  regvfortty,  luiTe  the  afpeet  of  a  girdle  of  luininous,  egg-shaped  elouds  sinw 
rounding  the  globe.   These  vnX  forms,  whieh  were  verj  oonipieiMNis  in  the  equatoiial 

lone  (as  the  interval  of  the  belts  may  be  termed)  in  1869-*70,  hare  been  seen  in  other 
regions  of  the  planot,  and  arc  probably  of  frequent  occurrence.  Tlie  oarlir?t  distinct 
rcfiresentation  of  thf-ni  that  I  know  of  ij«  by  Dawes,  March  8,  1861,  but  they  are  perhaps 
indicated  in  drawings  of  the  latit  century." 
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Reined  at  the  prcRcnt  time,  and  which  seems  to  aflonl  evidence  re^ 
spccting  the  pbysioftl  eondition  of  the  pUneip  The  large,  white 
patehet  which  occur  on  and  about  the  equatorial  lone,  and  interrupt 
tiie  continuity  of  the  dark  belti,  are  well  known  to  all  observers,  and 
the  particular  point  in  connection  with  them  to  which  I  beg  leave  to 
call  attention  is,  that  t/it  i/  cant  s/iadotca — that  is  to  eay,  the  light 
patches  are  bounded  on  the  side  farthest  from  the  sun  by  a  dark  bor- 
der shaded  off  soflly  toward  the  light,  and  showing  in  a  distinct 
mftnoer  that  the  patches  are  projected  or  relieved  from  the  body  of 
the  planet.  The  evidence  which  this  observation  is  calculated  to 
alford  refers  to  the  question  whether  the  opaque  body  of  the  planet  Is 
aeen  in  the  dark  belts  or  the  bright  ones,  and  points  to  the  conclusion 
that  it  is  not  seen  at  all  in  either  of  them,  but  that  all  we  see  of  Ju- 
piter consists  of  semi-transparent  materialSb  The  particular  fact  from 
which  this  inference  would  be  drawn  is,  that  the  dark  sides  of  the 
anapended  or  projected  masses  are  not  sufficiently  hard  or  sharply  de- 
fined for  shadows  falling  upon  an  opaqne  surface ;  neither  are  they 
sharper  upon  the  light  background  than  upon  the  dark.  The  laws  of 
light  and  shade  npon  opaque  bodies  aie  very  simple  and  very  abso- 
Inte ;  and  one  of  the  most  rudimentary  of  them  is  that  every  body 
baa  its  light,  its  shade,  and  its  shadow,  the  relations  between  which 
are  constant ;  and  that  the  most  conspicuous  and  persistent  edge  or 
limit  in  this  association  of  elements  is  the  boundary  of  the  shadow^ 
the  shadow  being  radically  different  from  the  shade  in  that  its  inten- 
aity  is  uniform  throughout  in  any  given  inbtance,  and  is  not  affected 
by  the  form  of  the  surfisce  on  whidi  it  is  cest,  whereas  the  shade  is 
diatangnished  by  attributes  of  an  opposite  character.  Now,  if  the 
dark  spaces  adjoining  the  light  patches  on  Jupiter,  which  I  have  called 
shadows,  are  not  shadows  at  all,  but  shades,  it  is  obTious  that  the 
opaque  surface  of  the  planet  on  which  the  shadows  should  fall  is  con- 
eealed;  whereas,  if  they  are  shadows,  their  boundaries  are  so  soft  and 
undefined  as  to  lead  to  the  conclusion  that  they  are  cast  upon  a  semi- 
transparent  body,  which  allows  the  shadow  to  be  seen,  indeed,  but 
with  diminishing  distinctness  toward  its  edge,  according  to  the  acute- 
nees  of  its  angle  of  incidence.  Either  explanation  of  the  phenomenon 
may  be  the  true  one,  but  they  both  lead  to  the  same  conclusion,  tIs., 
that  neither  the  dark  belts  nor  the  bright  ones  are  opaque,  and  that, 
if  Jupiter  has  any  nucleus  at  all,  it  is  not  visible  to  us.  It  is  obvious 
tbat  the  phenomena  I  have  described  would  not  be  visible  at  the  time 
of  the  planet's  opposition,  and  the  first  occasion  on  which  I  noticed  it 
was  the  night  of  the  16th  of  April  last.** 

This  reasoning;,  so  far  as  it  relates  to  the  laws  of  light  and  shade 
and  shadow,  is,  of  course,  altogether  sound.  Nor  are  there  any  points 
requiring  correction  which  in  any  degree  afi^t  the  astronomical  in- 
ferences deducible  from  what  Mr.  Brett  actually  saw.  I  may  note 
that  somewhat  later  Mr.  Knobel  observed  the  shadow  of  white  clond- 
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masses,  and,  as  the  shadow  had  not  so  ninch  greater  a  length  at  that 
time,  two  months  from  op]>osition,  as  it  hud  when  tlio  planet  wns  much 
nearer  opposition,  be  infers  that  the  true  explanation  of  the  appearance 
has  hardly  been  fonncL  He  appears  to  bare  orerlooked  the  fiust  tbat 
tbeassufbption  made  in  the  explanation  is  not  tbat  Jnpiterhas  a  semi- 
transparent  atmosphere  always  equally  translueont  and  penetrable  to 
the  same  depth  by  the  solar  rays.  When  the  shadow  was  shorter 
tban  it  shonld  have  been,  bad  the  atmoepbere  been  in  tbe  same  oondi- 
tiou  as  when  Mr.  Brett  made  his  observation,  it  is  probable  that  a 
layer  of  clouds  interrupted  the  rays,  and  thus  the  nhadow  was  much 
closer  to  the  cloud-mass  throwing  it  than  it  would  have  been  had  that 
la3fer  not  been  thera  Mr.  Knobel*s  paper  oonti^s  ▼ery  striking  eri- 
denre  of  the  variability  of  .Tupiter's  atmosphere,  or  rather  of  the 
clon<ls  whic  h  float  in  it.  "  The  greater  distinctness  of  the  satellites 
when  near  the  edge,"  he  says,  '*  is  &  curious  phenomenon  which  has 
been  repeatedly  observed  by  astronomers,  bat  wbieh  seems  to  reqnire 
explanation."  On  an  occasion  described  "  the  second  satellite  transited 
a  dark  limb  which  was"  (seemed)  "  most  dark  near  the  centre,  and 
fainter  toward  the  edge,  yet  the  satellite  was  almost  invisible  when 
on  the  daikcst  part  of  the  belt,  and  was  bright  and  distinet  when  the 
background  of  the  bolt  was  faintest."  Tliis  jnafticnlly  jiroveil  that 
on  the  occasion  in  question  the  dark,  central  part  of  llie  belt  seemed 
darker  than  it  really  was  by  contrast  with  the  bright  belts  on  either 
side,  while  the  edge  seemed  lighter  than  it  really  was  by  contrast 
witli  iIm-  dark  sky  on  wliich  the  planet  was  j>r'<j<'cted.  In  reality  the 
part  near  the  edge  most  have  been  darker  than  the  part  near  the 
middle,  or  the  satellite  conld  not  have  appeared  brighter  when  near 
the  edge.  No  doubt  the  darknegs  near  the  edge  (whieb,  by-the-way, 
my  friend  ]\Ir.  Browning  tested  photomofrirallv.  and  denionstrated, 
at  my  suggestion,  eight  years  ago)  was  due  to  transparency,  the  dark- 
ness of  the  sky  beyond  being  to  some  degree  discernible  through  the 
edg>  Hilt  this  transparency  is  not  always  to  be  obserred  to  the 
same  doLiree,  or  throueh  t!ie  same  extent  of  Jovian  atmosphere  as  to 
depth.  Mr.  Koobel  proceeds,  illustrating  this  the  more  efl'cctively 
that  he  does  so  nnintentionall^:  "The  thhrd  satellite,  on  March  25j 
18t4,  appeared  as  a  dark  spot  when  In  midrtransit,  and  on  nearingthe 
edge  appeared  as  a  britrht  spot  without  trace  of  duskiness.  But  on 
March  26,  1873"  (observe  the  different  >  of  years),  "the  fourth  satel- 
lite made  the  whole  trandt  as  a  dark  spot,  and  was  not  perceptibly 
less  dark  at  ^ress  than  in  niid*tran8it." 

It  appears  to  me  demonstrated  by  the  evidence  thus  far  noted 
that  in  a  serai-transparent  atmosphere  of  enormous  depth,  surrounding 
Jupiter,  there  float  vast  dondiiiasses,  sometimes  in  layers,  at  others 
in  irregular  heaps,  at  others  having  well-rounded  forms.  These  clond- 
masses  undergo  sometimes  remarkable  clianijes  of  shape,  often  lonn- 
iog  or  disappearing  in  a  very  short  time,  and  thus  indicating  the  infe- 
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lioT  activity  of  the  foroes  at  work  below  thent— in  other  words,  the  in- 
tense heat  of  Japiter's  real  globe.  As  to  the  actual  depth  of  the  semi- 
transpareDt  atmosphere  in  which  these  clond-layers  and  clond-masseB 
float,  it  wonld  be  difficult  to  express  an  opinion.  We  do  not  know 
how  many  cloud-layers  there  are,  how  thick  any  cloud-layer  may  be, 
bow  great  may  be  the  depth  of  the  vast  rounded  masses  of  cloud 
whose  upper  surface  (that  is,  the  surface  remotest  from  Jupiter's  true 
suffhee)  we  can  alone  see  under  iayorable  conditions.  But  we  can 
indicate  a  minimum  than  which  the  atmosphere's  depth  is  probably, 
not  less ;  and,  from  all  the  obsenrations  which  I  haye  examined  as 
bearing  on  this  point,  I  should  be  disposed  to  assign  for  that  mini- 
mam  at  least  6,(MX>  ndles.  I  am  strongly  of  opinion  that  in  reality 
the  depth  of  the  Jovian  atmosphere  is  still  greater.  I  cannot  doubt 
that  Jupiter  has  a  solid  or  liquid  nucleus,  though  this  nudens— flow- 
ing, as  it  must  be,  with  a  most  intense  heat-^may  be  greatly  ex- 
panded; yet  I  should  conceive  that,  with  the  enormous  attractive 
power  residing  in  it,  containuig  as  it  must  nearly  the  whole  mass  of 
the  planet,  its  mean  density  cannot  be  less  than  that  of  the  ^rth. 
Now,  a  globe  of  the  mass  of  Jupiter,  but  of  the  same  mean  density  as 
oor  earth,  would  have  one-fourth  of  Jupiter's  volume^the  mean  den- 
onty  of  Jupiter,  as  at  present  Judged,  being  equal  to  one-fonrth  that 
of  the  earth.  The  diameter,  therefore,  of  su«^  a  globe  would  be  lesa 
than  the  present  diameter  of  Jupiter,  in  the  same  ratio  that  the  cube- 
root  of  unity  is  less  than  the  cube-root  of  4,  or  as  1  is  less  than  1.5874. 
Say,  roughly  (remembering  that  the  atmosphere  of  Jupiter  must  have 
•  considerable  mass),  the  diameter  of  Jupiter's  nucleus  would,  on  the 
assumptions  made,  be  equal  to  about  five-eighths  of  his  observed  di- 
ameter, or  to  about  53,000  miles.  This  is  less  than  his  observed  diam- 
eter by  about  28,000  miles,  so  that  the  radius  of  his  nucleus  wonld  be 
less  than  his  observed  radius  by  about  11,000  miles— which,  therefore, 
wi>uld  be  the  probable  depth  of  his  atmost^ere. 

But  we  have  stiU  to  consider  the  velocities  with  which  rounded 
ttasses  of  cloud  travel  in  the  very  deep  atmosphere  of  Jupiter. 

There  is  clear  evidence,"  I  have  pointed  out  in  the  article  **  As- 
tronomy"  of  the  ^  Encyclopiedia  Britannica,"  that  spots  on  Jupiter 
are  subject  to  a  proper  motion  like  that  which  affects  the  spots  on  the 
sun.  Schmidt,  in  Kb.  1,07«S  of  the  Astronomische  JfaehriehUn,  gives 
a  number  of  cases  of  such  proper  movements  of  spots,  ranging  in 
velocity  from  about  seven  miles  to  about  200  miles  an  hour.  It  may  be 
noted,  also,  that  from  a  series  of  observations  of  one  spot,  made  be- 
tween March  18  and  April  14, 1878,  with  the  great  Rosse  reflector,  a 
period  of  0  h.  55  m.  4  s.  was  deduced,  while  observations  of  another 
spot  in  the  same  interval  gave  a  rotation  period  of  9  h.  54  m.  55.4  s." 
The  actual  difference  of  velocity  would  depend  in  this  case  on  the 
actual  latitudes  of  the  two  spots,  which  were  not  micrometrically 
measured.  Taking  200,000  ndles  as  about  the  circumference  of  a 
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parallel  of  latitnde  pasnng  midway  betireea  the  spots  (only  a  yery 
rough  caloulation  need  be  made),  we  shoald  find  that  in  a  period  of 
one  rotation,  or,  ronf^y,  of  ten  hours,  one  spot  gained  on  the  other 
about  51  seconds,  or,  roughly,  about  part  of  a  rotation— that  is, 
in  distanoe  (dividing  800,000  by  700)  about  286  miles  in  ten  hours,  or 
nearly  20  miles  an  hour. 

We  have,  however,  instanoes  of  yet  greater  relative  proper  motion 
among  oloud-masses.  One  of  these  oases  I  proceed  to  consider  at 
length : 

In  June,  1870,  two  spots  were  visible  upon  the  disk  of  Jupiter,  so 
distinct  and  isolated  as  to  be  well  adapted  for  measurement  to  deter- 
mine the  rate  of  the  planet's  rotation.  Mr.  Brett,  observing  them 
first  as  illustrative  of  the  phenomenon  to  which  he  had  called  atten- 
tion in  1874,  turned  his  attention  afterward  to  their  rate  of  motion. 
He  would  seem  not  to  have  been  aware  of  the  fiact  that  the  proper 
motion  of  bright  spots  and  other  markings  on  Jupiter  was  a^^ready  a 
recognised  phenomenon ;  for  he  asks  whether  his  observations  of 
these  spots,  forming  a  series  extending  orer  a  period  of  286  hours  20 
minutes,  afford  evidence  of  proper  motion,  or  whether,  on  the  other 
hand,  they  tend  to  cast  any  doubt  on  the  accepted  rotation  of  the 
planet^  However,  his  observations  are  all  the  freer  from  the  bias 
of  preconceived  opinions.  There  were  several  peculiarities  about 
these  two  spots,**  he  says,  ^  which  seemed  to  me  to  give  them  an  emi- 
nent claim  to  attention.  They  occurred  very  near  to  the  equator, 
and  were  very  well  defined,  and  free  from  entanglement  with  other 
markings — an  advantage  which  they  have  maintained  with  singular 
uniformity  throughout  the  period  mentioned ;  but  the  special  pecu- 
liarity to  which  attention  is  asked  is,  that  during  an  interval  of  five 
days  they  remained  in  the  same  relative  position  without  any  varia- 
tion whatever.  Their  stability  in  respect  of  latitude  during  those 
five  days  is  undoubted ;  but  the  question  is,  whether  or  not  they  were 
equally  stable  in  longitude.  This  remark  only  applies  to  the  first 
five  days  of  the  series,  because  at  the  end  of  twelve  days  a  certain 
deviation  was  obvious.  The  distance  between  the  two  spots  occu- 
pied about  42^  of  Jovian  longitude,  or  about  88,000  miles.  Their 
diameter  is  nearly  equal,  being  estimated  at  about  one-fourteenth 
of  the  planet*s  diameter,  or  6,810  miles.*'  The  interval  of  time  be- 
tween these  first  two  observations  was  110  hours,  that  is  to  say, 
twelve  rotations  of  the  planet  according  to  Airy'a  determination,  dur^ 
ing  which  time  thdr  distance  apart  and  their  latitude  remained  con- 
stant." Between  the  first  and  second  observations  the  two  spots  had 
gained  44  m.  6  s.  in  time.  Assuming  Airy's  rotation,  vis.,  0  h.  55  m. 
21  s.,  the  spots  have  gained  on  the  planet's  surface  at  the  rate  of  4  m. 
2  s.  in  each  revolution." 

Between  the  second  observation  and  the  third  there  was  an  in- 
terval of  seven  days,  or  seventeen  rotations  of  the  planet ;  and  the 
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MUne  two  «{>ots  turn  iiji  ai^iiin  somewliat  t'arlitr  than  the  calculattJ 
tame.  It  aafortuuately  happens,"  proceeds  Mr.  Brt-tt,  "tiiut  on  tliis 
oocMion  th«r  aonfigormtion  hmd  andergone  some  changt- ;  but  tbcir 
dimeDsioDs  and  the  distMiM  betwMO  tbem  remain  very  much  as  before. 
The  most  im]<'>rt;uit  circiimstaiicf  resjHetiiiix  them  i>,  tliiit  tluir  rate 
of  progress  »huws  a  certain  acceleration."  The  change,  however,  in 
theao  MTen  days,  is  not  raeh  aa  to  permit  ni  to  believe  tliat  the  Mmie 
pair  of  apota  was  under  observation.  If  sn,  a  ehange  in  latitndo 
mtirh  mere  reniarkaMe  than  the  change  in  longitude  had  taken  jilaee; 
for  the  one  wliich  was  the  most  northerly  by  about  6,uou  niilcM  at  the 
begtonmg  of  the  teTen  daya  wu  the  moat  aontberly  by  nearly  the 
same  amount  at  the  end  of  that  period.  Considering  that  in  the  tive 
days  >n  tvv«'en  the  first  and  second  observai ions  no  clianije  of  latitude 
took  place,  it  way  fairly  be  doubted  whether  a  change  ol'  the  kind, 
Md  io  rapid,  amoanttng,  in  fact,  to  nearly  000  milea  per  day,  conld 
have  taken  piftoe  in  the  interval.  Proper  motions  in  latitude  may 
indeed  be  regarded  as  not  less  likely  to  ocoar  in  the  case  of  .Jupiter 
than  in  that  of  the  sun,  where  they  certainly  sometimes  occur;  but 
nil  the  obaenrationa  hitherto  made  on  JnfNter  assure  ns  that,  in  hit 
case  aH  in  the  sun*s,  proper  motions  in  latitude  would  be  very  much 
slower  than  proper  motions  in  longitude.  We  nnif.t  lie  ecntent  with 
the  evidence  of  proper  motion  afforded  by  the  lirbt  tive  day»  of  ub- 
Mrration.  (The  fonrth  ohaerraUon  only  followed  the  third  by  ahoat 
twenty  minutes.) 

Now,  taking  this  evidence  as  it  stands,  and  making  fair  allowance 
for  probable  error  in  an  observation  of  the  sort,  we  may  consider  that 
during  the  119  bonrs  the  two  spots  were  gaining  on  the  estimated 
it  :it ion-period  of  the  planet  by  about  four  minutes  per  rotation,  Aa 
tilt  y  Ixttli  lie  on  the  equatorial  belt,  wu  may  take  the  circuit  accom- 
plished  by  each  at  about  267,000  miles,  or,  say,  their  rate  at  about 
S70,000  in  ten  honm,  or  S7,000  miles  per  hour.  Henoe,  the  distance 
traversed  in  four  minutes  would  he  about  1,pO0  miles,  which  would 
be  about  the  cain  per  rotation.  One-tenth  of  this,  or  180  miles,  would 
be  the  hourly  gaiu,  as  compared  with  the  estimated  rotation-rate. 
Mr.  Brett  tnkes  the  least  proper  motion  at  165  milea  per  boar. 

lie  points  out  jnstly  that  the  rotation-rale  lias  bfcn  «leriv(  d  from 
observations  of  w>me  such  spots.  So  that  in  reality  the  only  inference 
we  can  form  is,  that  the  rotation-rate  derived  from  some  spots  is  dif- 
ftrent  from  the  rotatioiHnte  derived  from  others,  and  that  aoms  spots 
(if  not  all)  are  certainly  not  constant  in  jiosition  with  respect  to  the 
solid  nucleus  of  the  planet.  That  the  spots  observed  by  Airy,  Mttd- 
ler,  and  others,  should  have  indicated  a  slower  rate  of  rotation  than 
those  observed  bj  ICr.  Brett,  may  fairly  be  aaeribed  to  the  fact  that 
the  former  were  at  some  distance  from  fbe  equator,  while  the  latter 
were  nearly  equatorial.  For  matter  thrown  up  from  the  equatorial 
parte  of  the  trae  BvifiMM  of  the  ooneenled  planet  would  maiufeftly 
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\  differ  fo^  in  velocity  from  the  Buperinenmbent  atmospliere  into  whieh 
they  were  driyen  than  woald  masses  expelled  from  higher  latitudes. 
(It  IB  probable  that  the  same  explaoation  applies  also  in  the  case  of 
the  son.) 

This  conclosion,  that  the  spots  of  Jupiter  have  rapid  rates  of  rela- 
tive motion^  would  of  itself  be  of  singular  interest,  especially  when 
we  remember  that  the  larger  white  spots  represent  masses  of  cloud 
5,000  or  6,000  miles  in  diameter.  That  such  masses  should  be  carried 
along  with  velocities  so  enormous  as  to  change  their  positions  rela- 
-  tively  to  each  other,  at  a  rate  sometimes  of  more  than  150  miles  per 
hour,  is  a  startling  and  stupendous  fact.  But  it  appears  to  me  that  the 
fact  IS  still  more  interesting  in  what  it  suggests  than  in  what  it  reveals. 
The  movements  taking  place  in  the  deep  atmosphere  of  Japiter  are 
very  wonderfhl,  but  the  cause  of  these  movements  is  yet  better  woi^ 
thy  of  study.  We  cannot  doubt  that  deep  down  below  the  visible 
suifkce  of  the  planet — that  is,  the  surfisce  of  its  outermost  cloud- 
layers— lies  the  fiery  mass  of  the  real  planet.  Outbursts,  compared 
with  which  the  most  tremendous  volcanic  explosions  on  our  earth  are 
utterly  insignificant,  are  continually  taking  place  beneath  the  seem- 
ingly quiescent  envelope  of  the  giant  planet.  Mighty  ourrenta  carry 
aloft  great  masses  of  heated  vapor,  which,  as  they  force  thdr  way 
through  the  upper  and  cooler  strata  of  the  atmosphere,  are  converted 
into  visible  doud.  Currents  of  cool  vapor  descend  toward  the  sur- 
face, after  assuming,  no  doubt,  vorticose  motions,  and  sweeping  away 
over  wide  areas  the  brighter  cloud-masses,  sO  as  to  form  dark  spots 
on  the  disk  of  the  planet.  And,  owing  to  the  various  depths  to  which 
the  differeot  cloud-masses  belong,  and  whence  the  up-rushing  currents 
of  heated  vapor  have  had  their  origin,  horixontal  currents  of  tremen- 
dous velocity  exist,  by  which  the  cloud-masses  of  one  belt  or  of  one 
layer  are  hurried  swiftly  past  the  cloud-masses  of  a  neighboring  belt, 
or  of  higher  or  low  cloud-layers.  The  planet  Jupiter,  in  fact,  may 
Justly  be  described  as  a  miniature  sun,  vastly  inferior  in  bulk  to  our 
own  sun,  inferior  to  a  greater  degree  in  heat,  and  in  a  greater  degree 
yet  in  lustre,  but  to  be  compared  with  the  sun— not  with  our  earth— in 
size,  in  heat,  and  in  lustre,  and,  lastly,  in  the  tremendous  energy  of 
the  processes  which  are  at  work  throughout  his  cloud-laden  atmos- 
pheric envelope. 

Since  the  above  article  was  written,  news  has  been,  received  by 
the  Astronomical  Society  that  Mr.  Todd,  a  well-known  observer  of 
Adelaide,  New  South  Wales,  has  been  able  to  trace  the  motions  of 
satellites  behind  the  parts  of  the  planet  near  the  edge,  or,  in  other 
words,  ihrough  those  parts  of  the  planet's  atmosphere  which  have 
hitherto  been  regarded  as  betonging  to  the  mass  of  the  planet  itselC 
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TOADSTOOL-EATING. 

Br  JULIUS  A.  PALMEB,  Jb. 

I DO  not  mean  in  this  article  to  consider  the  origin,  reprodnetion, 
nature,  and  extent  of  tlie  family  of  Oryptogamons  plants  called 
Fnngi;  for  I  do  not  claim  the  onltnre  of  tbe  scientist,  or  the  disin- 
terested enthnsiasm  of  the  natmrftli*^  Art  lor  art's  sake"  is  not 
my  war-cry,  I  propose  to  detail  in  popular  langnage  the  experiences 
of  an  amateur  toadstool-eater  who  desires  to  encourage  personal  in- 
Testigation  of  a  neglected  subject. 

Not  long  since,  a  course  of  lectures  was  announced  on  Fungi'' 
My  call  for  circulars  and  tickets  revealed  tbe  fact  that  the  lecturer 
proposed  to  explain  all  about  smut  in  distinction  from  potato-rot;  the 
difference  between  blue-mould,  black-mould,  and  white-mould,  was  also 
to  be  clearly  defined,  for  which  purpose  a  microscope  of  wonderful 
power  had  been  provided.  It  seemed  to  me  that,  after  people  were 
able  to  tell  healthful  food  from  certain  poison,  it  would  be  in  place  to 
give  them  a  popular  course  on  microscopic  orgamsms. 

Three  years  ago,  I  was  detaching  a  large  fungus  from  the  famous 
Ltberty-Tlree  on  Boston  Common.  An  overcautious  stranger  tapped 
my  shoulder  and  said,  *'My  friend,  that  is  not  a  mushroom  I " 

**  Now  that  looks  to  me  like  a  big  toadstool,"  exclaimed  another 
by-stander. 

Every  mushroom  is  a  toadstool,  and  every  toadstool  is  a  mush- 
room," I  replied,  and  I  repeat  the  answer  here.  Ton  might  as  well 
call  a  beet  a  vegetable,"  and  every  other  representative  from  the 
garden  a  plant,"  as  to  consider  one  fungus  a  **  mushroom,"  and  all 
others  of  a  thousand  species  ^  toadstools." 

Yet,  people  cannot  be  blamed  for  ignorance  where  there  are  so 
few  sources  of  information.  The  difficulties  experienced  by  the 
amateur 'can  scarcely  be  overrated.  Excepting  the  writings  of  Dr. 
Curtis,  of  South  Carolina,  I  have  not  seen  an  original  contribution  to 
American  literature  on  tiliis  obscure  topic.  Even  Dr.  Curtis  (in  a 
very  interesting  correspondence  with  Charles  James  Sprague,  de- 
posited at  the  rooms  of  the  Boston  Society  of  Natural  History)  gives 
little  information  regarding  toadstools,  devoting  most  of  his  letters 
to  the  revelations  made  by  the  microscope.  I,  however,  procured 
from  London  the  works  whose  titles  I  give  in  the  note  at  the  end 
of  this  paper,  and  began  the  study  of  fiingology  as  a  science. 

Still,  discrepancies  and  obscurities  will  confront  tlie  stndcnt.  The  - 
descriptions  are  by  no  means  exact.  All  these  authorities  describe 
fungi  of  foreign  parts,  i  e.,  not  necessarily  American  species.  The 
classification  is  not  even  harmonious,  as  the  generic  names  of  the  dif- 
ferent species  vary  with  leading  authorities,  from  the  time  of  Sow- 
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erby  to  the  present.  When  yon  have  placed  a  specimen  in  the  proper 
family,  yon  have  not  in  any  way  defined  its  qoality,  since  Dne  mnsb- 
room  may  be  escnlent,  and  its  twin  brother  poisonons.  Yet,  the  work 
of  Berkeley  is  a  book  easily  procured,  and,  having  a  namber  of  colored 
plates,  is  readily  understood  by  persons  with  botanical  tastes.  Such 
will  find  no  study  more  fascinating.  It  is  surprising  how  qniokly  the 
hand  and  eye  acquire  a  delicacy  in  analysis,  impossible  to  communis 
cate  in  words.  This  talent  is  essential.  Ko  one  should  attempt  to 
gather  mushrooms  who  has  not  the  power  to  fix  in  his  mind  the  exact 
characteristios  of  any  specimen,  so  as  not  to  be  in  the  least  danger  of 
confounding  it  with  its  nearest  neighbor. 

The  sti^ent  must  sweep  the  brain  clear  of  various  charms  and  tra- 
ditional lore.  There  is  no  magical  way  of  identifying  good  mush- 
rooms ;  no  infallible  test  for  healthfiDl  varieties.  Here  are  some  speci- 
mens of  newspaper  paragraphs : 

^  Every  mushroom,**  says  one  (meaning  every  edible  mushroom), 
should  peel  like  a  potato." 

Agreed,  but  nearly  all  the  fiingi  peel  readily. 

^But  the  stem  ought  to  come  out  like  an  umbrella-handle.** 

Whole  classes  (many  of  them  noxious)  have  free  gills,  which  is  the 
only  reason  why  the  stem  leaves  the  cap  so  easily. 

Then,  on  the  negative  side,  you  will  hear  such  attempts  at  classifi- 
cation as  the  following,  taken  from  a  widely-circulated  weekly: 

^  As  a  general  rule,  all  found  in  damp,  dark  places,  or  on  decaying 
animal  matter,  are  poisonous.  Those  that  have  a  very  thin  cap,  or  the 
stem  growing  from  the  side  instead  of  the  middle,  should  be  avoided. 
All  milky  mushrooms,  with  the  single  exception  of  the  orange  milk- 
mushroom,  are  extremely  dangerous.  So  also  are  those  which  have 
the  gills  of  equal  length,  those  which  run  speedily  into  a  dark,  watery 
liquid,  which  taste  bitter  or  bum  the  mouth,  or  have  a  fitidf  Biekly 
tmelL  If  a  mushroom  turns  a  variety  of  colors  when  bruised,  or  is 
marked  by  the  trail  of  a  snail,  it  can  under  no  circumstances  be 
eaten.** 

Excepting,  perhaps,  the  phrase  I  have  italicized,  the  above  is  a 
tissue  of  misapprehension.  Damp,  dark  places  produce  the  very  best 
mushrooms.  The  edible  champignon  {MaratmiuB  ortadeB)  has  a  very 
thin  cap.  The  elm-tree  mushroom  {Agcuicm  ulmarim)  has  an  eccen- 
tric stem.  The  brown  milk-mushroom  {ZaetariuB  voUmum)  is  unques* 
tioned,  and  several  others  are  doubtless  esculent.  A  whole  family 
(Buatula)  have  equal  gills.  The  maned  mushroom  (  Coprinm  corner 
tu9)^  most  delicious,  and  easily  recognised,  turns  to  ink  without  the 
addition  of  any  fluid.  The  honey-colored  mushroom  {Afforieui  mei' 
kuM)  is  very  acrid  raw,  as  are  also  others,  equally  harmless  when 
cooked.  Several  esculent  Agarics  turn  red  when  bruised,  and  many 
edible  Boleti  change  color.  I  never  saw  a  snail  on  a  mushroom. 
Ftesuming  that  the  writer  means  to  refer  to  slugs,  I  would  add  that 
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I  have  often  out  tbem  out  of  miiflbrooint»  rejecting  only  the  part 
they  had  spoiled. 

I  have  given  bat  one  example  of  each  inconuBtency,  but  they  might 
be  moltipiied  almost  indefinitely.  Then  comes  yonr  believer  in 
charms :  dropping  salt  on  the  mnsbroom  to  see  if  it  tnms  black  or  yel- 
low, or  stirring  tbem  with  a  coin  spoon  to  watch  for  evidences  of  dis- 
eoloration.  Another  rejects  all  which  grow  from  wood.  Bnt  no  test 
of  any  hind,  in  form,  color,  or  basis  of  growth,  will  distinguish  health- 
fal  firom  barmfdl  fnngi 

"What,  then  ?  "  despairingly  asks  an  inqairer^'*  what,  then,  can  be 
done?" 

Exactly  what  is  done  in  every  other  department  from  domestic 
economy  to  high  art  How  does  Mr,  Jarves  tell  the  difibrence 
between  a  painting  by  Leonardo  da  Vinci  and  one  by  Gnido  Reni? 
How  conld  yon  explain  (to  one  who  had  never  seen  either)  the  dif- 
ference between  a  hyacinth-bulb  and  an  onion  ?  From  essays  on  the 
eaily  punters,  yon  draw  conclusions  which  enable  you  to  distinguish 
at  sight  the  works  of  two  artists.  In  kitchen-lore,  the  child  acquires 
distinctions  with  its  earliest  lessons  at  the  mother's  apron-string. 
Only  by  these  two  means  can  practical  knowledge  of  the  kingdom  of 
Fungi  be  increased :  first,  exact  scientific  analysis ;  second,  the  circu- 
lation of  arbitrary,  traditional  information,  such  as  saying  to  igno- 
ramus: 

"  There,  sir,  that  is  an  elm-tree  mushroom  $  mark  it  well :  whenever 
you  find  one  just  like  it  on  your  dm,  eat  it." 

With  a  view  of  encouraging  research,  I  shall  make  an  attempt  at 
an  original  but  very  limited  classification,  and  also  describe  a  few 
varieties  of  mushrooms.  The  first  distmction  is  in  the  nature  of  the 
surface  bearing  the  reproductive  bodies  or  spores.  Pick  the  next 
toadstool  you  find;  look  under  the  top  or  cap.  You  will  observe 
one  of  four  things: 

1.  There  is  a  series  of  tliin  plates  set  on  their  edges  running  in 
to  a  common  centre,  like  the  spokes  of  a  wheel  The  spokes  are  cslled 
the  gills ;  the  stem  corresponds  to  the  hub.  This  is  the  largest  family 
of  mushrooms,  the  Afforieini  or  AgariCB. 

2.  In  the  place  of  gills,  your  specimen  may  have  a  substance 
resembling  fine  sponge.  It  is  then  a  pore-bearing  mushroom,  ge> 
nerically  a  Polfffwrus,  Supposing  the  stem  to  be  distinctly  defined, 
of  ordinary  length,  and  the  pores  or  tubes  easily  separable  from  each 
other,  it  is  a  Bcteiue, 

8.  Instead  of  the  sponge,  you  may  find  a  number  of  small  points 
or  s|Mnes.  It  belongs  then  to  the  teetb-bearing  fungi,  generically 
the  Mytlnei, 

4.  When  yon  invert  the  mushroom,  you  may  find  neither  gills, 
pores,  nor  teeth.  It  may  be  globular.  In  the  three  other  classes,  the 
spores  are  borne  externally;  here  they  are  inclosed.  If  young,  the 
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skin  is  filktl  witli  a  substance,  white,  yellowish,  purple,  or  black.  If 
old,  the  couteuis  are  discharged  in  dust  at  a  smart  squeeze.  It  is  a 
Pdr-bslL 

As  the  object  of  this  article  is  to  interest  those  having  uo  knowl- 
ed;^e  whatever  of  the  sul»jert,  I  shall  not  allude  to  other  families.  It 
is  probable  that  your  toadbtool  will  come  within  one  of  these  four 
grand  dlTiaiona.  If  not,  select  another  at  onoe. 

The  puff-balls  tra  tbe  safest  mushrooms  for  the  beginner.  When 
you  find  one,  with  a  smooth  hkin,  perfecth'  white  inside,  it  is  llie  uia^it 
pull-ball  {Jjyc*jj)€rdu)ii  tjiyanUuiu)  in  au  iulautile  state.  The  color  of 
the  akin  yaries  from  pure  white  to  a  ahade  ahnoat  black.  M  the  Icnife 
leaves  a  stain  of  yelloiir,  it  ia  too  old  to  eat*  Otherwise,  you  may  eat 
it  without  fear.  There  are  flCTeral  smaller  Tarieties,  wUch  my  wife 
and  I  cat  indiscriminately. 

I  believe  all  white  puitbaUa  may  be  safely  used  if  cooked  at  once. 
They  change  very  rapidly  after  gathering,  and  should  only  be  eaten 
in  (heir  freshest  state.  There  ia  no  poisonous  fungus  resembling 
them. 

The  teetb-beariug  toadstools  are  also  safe  fangt  for  the  experi- 
ments of  the  amateur.  I  have  found  only  onerariely,  but  Smith  says 
all  the  speeies  of  any  size  enjoy  a  good  character.  The  t^preading 
hyduum  {Jlydnutn  repandum)  is  usually  yellow,  sometimes  ieddi:sh, 
always  firm>fleshed;  stem  deformed,  indistinot,  or  eeoentrio;  and  one 
aide  of  the  disk,  or  top,  is  frequently  much  higher  than  the  point 
diametrically  opposite.  The  peculiarity  of  the  teeth,  or  spines  (wliich 
in  young  specimens  easily  rub  off),  is  enough  to  distinguish  it. 

Tha  B^ieU  ean  only  be  oonfomided  with  their  twin  brothen,  the 
Polypord.  The  latter  grow  mostly  on  wood,  with  abortive  stems, 
while  the  boletus  of  the  edible  kind  grows  from  the  ground,  has  a 
distinct  stem,  and  the  tubes  of  the  sponge  are  easily  separable  from 
eadi  othm*.  If  these  tabes  or  pores  are  brown,  yellowish,  or  green- 
ish, the  top  b('in<;  ruHSct-Color,  or  any  pliade  of  brown,  and  OH  cutting 
the  ilesh  it  remains  white,  it  is  an  edible,  or  at  least  a  harmless,  variety. 
If  the  plant  is  brilUant^olored,  red  or  yellow,  or  turns  blue  when 
braised,  it  is  beat  to  ngeot  it.  If  the  tubes  are  red  at  the  orifice.  It  is 
doubtless  poisonous. 

The  Agarieini  (those  with  gills)  cannot  be  thus  generalized,  and  I 
regard  them  aa  the  least  safe  for  the  amateur,  although  it  is  to  this 
class  that  the  celebrated  indiTidnal  honored  by  Engliah4peaking 
people  with  the  title  of  "  a  mu<hrni>m  "  belongs.  IIow  can  I  desoribe 
this  species,  it  varies  so  widely  witli  its  circumstances?  ^ 

Two  varieties,  the  meadow-mushroom  (Agdrieut  campettrit)  and 
the  horse-moahroom  {Agarieu*  artjensis)^  run  into  each  other  by  inters 

mediate  types  so  elosely  tlmt  pr<ifi  '^sioTial  c'dIcs  and  gardeners  may 
be  forgiven  that  they  entirely  ignore  any  ditlerence  between  them. 
There  u  a  theory  that  the  horse^nnshrooro  is  propagated  from  spores 


Digitized  by  Google 


TOADSTOOL-EATING.  97 

of  tbe  meadow-moBhroom  after  these  latter  have  passed  tbroagfa  the 
aystem  of  the  horse. 

At  first)  this  mushroom  resembles  a  puff-ball,  but  it  soon  discloses 
wider  the  cap  a  veil  or  web,  which  ruptures  and  exposes  the  gills,  free 
from  the  stem,  with  a  faiot  shade  of  pink.  This  color  deepens  more 
and  more,  passing  tfarongh  purple  into  black.  When  pink,  the  ring 
aroond  the  stem  is  quite  perfect,  but  I  have  found  older  specimens 
witl^  not  a  trace  of  ring  or  yell.  Tbe  top  is  every  shade  from  pure 
white  to  deep  brown ;  and,  altogether,  I  can  only  advise  the  amatenr 
to  hare  one  identified  by  an  expert,  if  possible.  Though  difficult  to 
desoribe^  the  taste  and  smell  are  so  peculiar  to  the  spedes  that  there 
is  not  much  danger  of  deception  when  once  yon  have  made  their  ac- 
quaintance. 

The  most  easily-reoognized  agaric  is  tbe  maned  mushroom  {Copri' 
istcs  comoftis).  When  fit  for  food,  it  is  tbe  shape  of  a  turtle's  egg; 
that  is,  ovate,  but  alike  at  each  end.  The  top  is  brown  and  smooth, 
but  toward  the  earth  the  outer  skin  rnfBes  up,  making  a  white  mafic 
or  fringe  of  concentric  layers  around  it.  The  stem  is  hollow,  and  on 
being  cut  appears,  as  it  cooks,  like  macaroni.  There  is  a  ring  round 
tlie  stem,  wliioh  is  movable  in  the  well-developed  plant.  Very  soon 
mfter  acquiring  its  growth  the  points  of  tbe  gills  turn  black,  some- 
times running  into  pink ;  then  it  opens  umbrella-like,  and  melts  into 
sn  inky  flnid.  This  was  t|ie  first  fungus  we  dared  to  eat  on  our  own 
recognition,  and  has  no  p<nsonous  counterpart.  It  should  never  be 
eaten  either  stale  or  having  black  gills,  or  when  found  around  dust- 
beaps  or  other  offid. 

The  second  experiment  was  made  on  the  elm-tree  mushroom 
{Afforicm  vlimaHm),  It  grows  only  in  fall  on  the  elm,  has  a  thick, 
•olid  stem  (sometimes  set  in  the  side),  broad  white  giUs,  firm  white 
flesh,  and  a  light-yellow  top,  at  first  smooth,  finally  spotted  and 
cracked.  Older,  the  gills  turn  yellow  and  tbe  top  very  leathery.  I 
know  of  no  o^ier  large  fiingus  with  gills  and  white  fiesh  growing 
fima  tbe  ebn.  It  is  most  common  in  a  cleft,  or  where  a  limb  has  been 
sawed  ofl^  and  often  reappears  yearly  in  tbe  same  spot. 

Hie  family  of  the  Muawla  is  quite  safe  for  beginners.  In  the 
eommon  mushroom  you  will  notice  the  gills  are  pliable;  the  flesh 
also  can  be  bent  without  breaking.  The  milk-mushrooms  and  the 
MuBwulm  are  very  brittle ;  the  gills  do  not  mat  down  like  the  horse- 
mntbroom,  or  the  elm-tree  mushroom ;  they  break  into  small  pieces, 
while  the  whole  fungus  snaps  suddenly  on  being  bent.  If  milk  or 
jnioe  oomes,  I  advise  the  amateur  to  reject  the  specimens.  A  novice 
flboald  not  attempt  to  cook  them.  If  they  are  perfectly  dry,  taste  a 
small  piece.  If  it  is  not  an  edible  mssula,  it  will  be  likely  to  bite 
md  sting  the  tongue,  while  hll  the  esculent  varieties  of  the  genus  are 
tasteless,  mild,  or  with  the  flavor  of  chestnuts.  There  is  one  very 
oommsn  variety  (BMBula  ahOaeea)  with  a  bright-red  top,  bnffoolored 
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gills,  and  Btont,  short  stem.  Bat  two  otben  {Btumda  muHea  and 

Jiusaula  rosacea]  resemble  it  so  closely  that,  to  this  day,  as  I  wash 
them,  I  invariably  put  a  little  piece  of  the  stem  of  each  into  my  month, 
iu  order  to  avoid  all  possibility  of  uiistakc, 

I  am  in  hopes  to  estahlish  the  trath  of  this  theory:  namdy,  tliat 
no  fangos  which,  unspiccd,  being  plainly  cooked  with  dry  heat,COll^ 
mends  itself  to  the  taste,  can  be  dangerous  to  human  life. 

I  advance  this  proposition  with  hesitation,  because  many  people 
have  so  little  sense  in  sneh  natters.  Hnshrooms  are  mixed  with 
gravies,  fried  in  hatter,  simmered  in  fat,  seasoiu  d  with  black  pepper 
or  parsley-leaves,  and  their  delicate  flavor  destroyed  by  compounding 
them  with  other  food.  The  cook,  thereby,  disgubes  the  very  alarm 
whieh  Natue  haa  plaeed  at  the  gateway.  One  of  the  most  oommon 
Bi'j;ns  of  hurtful  fungus  is  a  stinging  si>iifation  affecting  the  tongue 
but  little,  the  throat  and  tonsils  more,  and  probably  having  the  most 
eflbot  upon  the  stomach  and  bowels.  Let  the  muBbroom  absorb  fat 
enough  to  cover  this,  or  disgoise  the  taste  either  by  epioe  or  by  mixing  1 
one  variety  with  another,  and  you  may  easily  eat  enough  of  a  poison* 
ous  fungus  to  cause  death. 

Julie  and  I  have  tested  perhaps  forty  varieties  of  toadstools;  of  I 
these,  we  eat  regularly,  whenever  found,  considerably  more  than  one- 
half,  and  are  daily  making  additions  to  our  bill  of  fare.  Yet,  I  would 
not  have  the  reader  infer  that  we  act  carelessly.  In  whatever  cause, 
reckless  disregard  of  ooaseqnences  Is  not  bravery,  although  no  two 
elements  are  oftencr  confounded.  After  tracing  a  specimen  to  its 
family,  we  broil  it  with  the  addition  of  salt  and  butter  (no  pepp<?r), 
and  eat  a  small  piece  on  an  empty  stomach.  We  then  increase  the 
quantity  in  snoeessive  experiments  until  we  feel  perfectly  safe,  or 
experience  unpleasaut  Bensations.  Usually,  the  non-edible  fungna 
discloses  its  character  over  the  charcoal :  nauseous  slime  weeps  from 
the  stem,  a  grassy  and  disagreeable  odor  arises  as  it  heats,  or,  on 
being  tasted,  there  is  no  desire  to  take  another  monthlU.  The  intuit 
tion  of  woman,  the  cleverness  with  which  the  feminine  mind  graspa 
at  an  idea  over  which  the  stronger  sex  will  reason  mentally  forhours, 
is  nowhere  more  valuable  than  in  the  pursuit  of  this  study. 
'  We  have  never  yet  been  deceived  into  maldng  a  meal  of  poisonous  i 
fungus.  From  the  sparkling  coprinus  ( Cojvinm  mtcaceus),  a  little 
toadstool  very  common  about  old  ptnnijis,  and  one  or  two  other  kinds, 
we  have  received  evidence  that  coudcmucd  thc-m  as  esculents.  But 
we  were  once  poisoned  by  some  oommon  mushrooms  contaminated 
by  being  sent  in  a  box  containing  a  large  number  of  another  kind.  , 
The  latter  {Copnntis  (Mif/uencem)  were  in  a  state  of  decomposition. 
They  eventually  turn  to  ink,  independent  of  contact  with  any  fluid 
substanoe.  In  passing,  I  would  say  that  the  manuseript  of  this  arti- 
cle is  written  with  the  result  of  such  deliquescence.  We  had  scarcely 
swallowed  the  edible  obes  before  wc  felt  the  effects  of  the  poison.  1 
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Our  Bymptonu  word  not  unlike  those  exhibited  in  a  person  using 
tobaooo  for  the  first  time.  Dizziness^  nausea,  purging,  perspiration, 
with  alternate  cold  spells,  all  passed  over  us  within  an  hour,  so  rapid 
is  the  effect  of  the  mushroom-virus.  Two  wineglasses  of  whiskey  and 
sweat-oil  (equal  parts)  neutraliaed  the  poison,  and  in  a  few  hours  we 
were  no  worse  for  the  ezperienoe. 

I  would  pieseribe  this  remedy  in  all  cases  rather  than  the  use  of 
emetics.  Omit  the  whiskey,  if  you  please,  or  substitute  yinegar  for 
spirits,  but  take  sweet-oil  fiberally  in  case  of  a  mistake.  I  believe 
the  Italians  eat  many  dangerous  fungi  with  impunity,  because,  when 
fresh,  their  properties  are -changed  by  sweet-oil;  preseryed,  they  are 
neutralized  by  pickle.'  Either  of  these  elements  renders  harmless  the 
peculiar  alkaU,  to  a  superfluity  of  which  mushreoms  owe  their  noxious 
qnalitiea 

We  must  use  the  same  discretion  daily  employed  in  selecting  other 
food.  Who  would  willingly  eat  tainted  meat?  Is  it  so  very  uncom* 
mon  to  find  a  goose  or  duck  too  strong  to  be  palatable?  Who  has 
not  been  poisoned  by  bad  oysters,  stale  fish,  or  oyerripe  fruit? 

Because  many  mushrooms  do  not  agree  with  the  human  system, 
it  does  not  follow  that  they  are  deadly  poisons.  I  have  friends  who 
do  not  pretend  to  distinguish  varieties,  but  eat  whatever  has  an  appe- 
tising flavor.  (I  do  not  consider  this  safe  ground,  because  the  inabil- 
ity to  identify  any  one  variety  is  doubtless  the  cause  of  many  cases  of 
poisoning.)  Yet,  although  they  claim  to  have  made  their  breakfast 
•from  such  obscurely  known  kinds  as  that  which  I  afterward  classified 
as  the  smeared  cortinarius  (CoHinoHm  eottinitw)^  I  have  never 
known  them  to  acknowledge  any  other  sensation  tiian  an  intense 
derire  to  hunt  for  more.  Julie  and  I  had  one  day  eaten  plentifully 
of  the  honey-colored  mushroom  {Agarieut  tneUeu*).  On  looking  it 
up  in  Greville,  a  well-known  Scotch  authority,  I  found  the  following 
notice:  ^This  species  is  said  to  be  freely  eaten  on  the  Continent;  at 
least  Fries  quotes  the  authority  of  Trattinick  for  the  foct.  But,  on 
the  other  hand,  Persoon  gives  it  a  bad  character.  In  this  he  is  sup- 
ported by  Paulet,  who  tried  its  effect  upon  a  dog.  The  poor  animal 
died  twelve  hours  after  receiving  the  poisonous  fungus." 

Notwithstanding  such  a  warning,  it  continues  to  be  ^  a  favorite 
article  of  diet  with  us  to-day.  I  think  it  may  be  noxious  raw,  but 
that  the  heat  kills  the  virus.  It  must  be  remembered  that  toadstool- 
eating  is  by  no  means  an  exact  science.  Fungus-eaters  are  daily 
making  discoveries.  Twenty  years  ago  the  two  leading  authorities 
of  England  and  America,  Berkeley  and  Curtis,  considered  the  Ccpri* 
nu»  eomaiuB  poisonous. 

There  are  but  two  ways  in  which  it  is  proper  to  cook  mushrooms. 
By  far  the  majority  are  best  broiled  on  a  fine-wire  gridiron.  They 
should  be  sprinkled  with  salt  and  (if  the  species  is  well  known  as  an 
eaoalent)  red  pepper,  buttered  as  the  fire  browns  them..  Otherwise^ 
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Btcw  them  in  milk,  exactly  as  you  would  make  an  oystcr-stew.  The 
elm-tree  mushroom,  the  honey-colored  mushroom,  and  any  others  tast- 
ing raw  of  grass  or  trees,  are  only  good  broiled.  The  meadow-mush- 
room, horse-mushroom,  or  coprinus,  are  excellent  cooked  either  way. 
There  is  no  doubt  of  the  wholesome  character  of  esculent  fungus. 
During  the  season,  we  eat  them  at  our  table  three  times  a  day ;  some- 
times of  a  half  dozen  kinds  at  a  meal.  We  never  enjoy  better  diges- 
tion than  during  toadstool-time.  They  furnish  a  natural  alkali  which 
in  some  systems  is  greatly  needed. 

"We  also  dry  them  for  use  in  winter.  The  Chinese  and  Japanese 
make  dried  fungus  a  very  general  article  of  diet.  I  speak  here  from 
j)ersonal  acquaintance  with  their  habits,  ac(niired  by  a  residence  in 
8an  Francisco  and  Honolulu,  as  well  as  in  their  native  land.  Xo  better 
substitute  for  meat  than  fungus  can  bo  found.  Neither  its  odor  when 
cooking,  nor  the  gravy  it  makes,  resembles  any  form  of  vegetable  food. 
This  is  but  natural,  since  the  plant  absorbs  oxygen  from  the  air,  after 
the  manner  of  animals. 

Mushrooms  grow  above  the  ground,  like  any  other  plants.  I  have 
carefully  watched  all  kinds,  both  in  a  natural  state  and  when  raised  in 
my  own  closet.  The  common  mushroom  (supposed  to  spring  up  in  a 
night,  and  which,  says  vulgar  error,  must  be  gathered  with  the  dew 
on  it)  takes  about  ten  days  to  mature  from  a  button  the  size  of  a  pin- 
head  to  a  disk  three  or  four  inches  in  diameter,  although  most  of  this 
time  the  cap  is  just  beneath  the  soil.  This  is  the  average  period 
needed  in  acquiring  perfection  by  other  kinds,  although  some,  as  the 
Coprinarii^  do  not  consume  half  that  time. 

Nor.— OutiiDM  of  Bridih  Fongology,  hf  Bet,  M.  J.  Berkeley.  London :  L.  Reeve  k 

Co.,  I860. 

nandlwok  of  British  Funrji,  l.y  M.  C.  Cnoke.    London  :  Macmillan     Co.,  1871. 
A  Plain  and  Easy  Account  of  British  FuDgi,  by  M.  C.  Cooke.   London:  Robert  Uard- 
wicke,  1871. 

MtMhrooBM  tad  Toodetoob.  Ulnstrated  with  Two  Laise  Chirtt.  By  Wortbiogton  Q. 
Bahh.  London:  Robert  Hardwieke,  1887. 

The  Esculent  Funguses  of  England,  by  C.  D.  Badham.  London :  L.  Reeve  k  Ca,  1870, 
,  Fungi :  their  Nature  and  Vhc9,  by  M.  C.  Cooke.  Edited  by  Ber.  H.  J.  Berkeley. 
New  York:  D.  Appleton  &  Co.,  1876. 


SKETCH  OF  PEESIDEirr  BARNARD. 

AMONG  the  promoters  of  science  and  liberal  culture  in  our  time, 
few  men  have  labored  more  efficiently  and  successfully  than  the 
present  versatile  and  accomplished  President  of  Columbia  College. 
Although  Dr.  Barnard  has  done  his  sliare  of  original  scientific  work, 
it  is  not  claimed  for  him  that  he  has  made  any  great  discoveiies ; 
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nor  coald  tbis  be  justly  expected  of  a  man  whose  life  has  been  so 
abMMrbed  in  the  work  of  educational  reform,  tlie  progress  of  scientifie 
ealture,  the  organization  and  administration  of  collegiate  institutions, 
and  the  furtherance  of  those  higher  measures  and  agencies  of  intel- 
lectoal  improvement  which  are  never  carried  out  except  through  the 
executive  force  and  indomitable  perseverance  of  a  few  men  who  are 
specially  constituted  for  such  tasks.  Dr.  Barnard  has  been  untinngly 
busy  in  these  important  spheres  of  activity  for  nearly  half  a  century, 
and  seems  still  in  the  prime  and  vigor  of  his  powers,  and  the  meridian 
of  his  public  influence. 

Fbedbbick  AuGUsnrs  Poster  Babnabd  was  bom  in  Sheffield, 
Massachusetts,  in  the  year  1809.  He  was  educated  at  Yale  Col* 
lege,  where  he  graduated  in  1828.  He  began  his  career  as  teacher 
by  taking  the  position  of  tutor  in  that  institution  in  1829.  In 
1881  he  went  to  Ilartfoid,  and  engaged  as  instructor  in  the  Asy- 
lum for  the  Deaf  and  Dumb;  and,  becoming  interested  in  this  branch 
of  teaching,  he  subsequently  pursued  it  in  the  Deaf  and  Dumb  Asy* 
lum  of  New  York.  He  afterward  published  an  "Analytic  Grammar, 
with  Symbolic  Illustrations,"  based  upon  a  system  he  had  origi- 
nated for  teaching  the  deaf  and  dumb,  and  which  is  still  used  in 
institutions  devoted  to  their  education.  Dr.  Barnard  early  chose  the 
South  as  his  field  of  labor,  and  in  1  7  became  Professor  of  Mathe- 
matics and  Natural  Philosophy  in  the  Univorsity  of  Alabama,  at  Tiu- 
ealoosa,  and  subsequently  took  the  chair  of  Chenustry  in  the  same  insti- 
tution, which  he  held  until  1854.  The  same  year  he  took  orders  in 
the  Protestant  Episcopal  Cliurdi.  In  1854  he  became  Professor  of 
Mathematics,  Astronomy,  and  Civil  Engineering,  in  the  University  ot 
Mississippi,  at  Oxford,  was  elected  its  president  in  1866,  and  promoted 
to  its  chancellorship  in  1858.  During  his  long  residence  at  the  South, 
Dr.  Barnard  devoted  himself  with  great  energy  to  the  subject  of  edu- 
cation, both  primary  and  academic,  and  advocated  liberal  and  ad- 
vanced views  regarding  college  polity  in  several  able  reports.  Never 
an  opponent  of  classical  culture,  he  freely  criticised  it,  and  strongly 
urged  the  claims  of  science  to  a  larger  and  higher  place  in  modem 
study  than  had  been  hithorlo  allowed.  At  the  approach  and  out- 
break of  the  civil  war.  President  Barnard,  remauing  loyal  to  the 
XTnion,  found  himself  embarrassed  in  his  Southern  position,  and  in 
1861  he  rengned  his  chancellorship  and  his  chair  in  the  university, 
and  returned  to  his  native  North.  In  1862  he  was  engaged  in  continu- 
log  the  reduction  of  Gilliss's  observations  of  the  stars  in  the  south- 
em  henusphere.  In  1868  he  was  connected  with  the  United  States 
Coast  Survey,  and  had  charge  of  chart-printing  and  lithography.  Prof. 
McCulIocb,  who  occupied  the  chair  of  Physics  in  Columbia  College, 
New  Tork,  having  left  the  institution  and  gone  South  to  take  his 
•hancea  wHh  the  Confederate  cause,  Dr.  Barnard  became  an  applicant 
for  the  vacant  pofdtion;  bnt,  instead  of  accepting  him  for  this  phice. 
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tbe  trustees  of  the  Institution  elected  him  as  its  president  in  1804, 
which  office  he  still  holds.  Coinddent  with  his  accession  to  the  presi- 
dency of  Colnmbia  College,  an  important  step  was  taken  by  the  man- 
agers of  the  institution  for  the  promotion  of  scieotifio  edacation  by 
the  establishment  of  the  School  of  Mines,  and  the  appointment  of  an 
able  faculty  to  carry  it  on.  This  branch  of  the  college  has  been  so 
well  administered  as  to  become  a  great  saccess.  Its  facilities  for  sci- 
entific training  are  ample  and  well  directed,  and  in  the  number  of 'its 
students  it  is  already  the  riyal  of  the  clasncal  department. 

Dr.  Barnard  has  written  much  upon  both  scientific  and  educa- 
tional topics,  and  done  a  good  deal  of  important  work  in  connection 
with  the  various  international  expositions  of  industry,  to  which  he 
has  been  commissioned  by  our  Government.  His  last  important  liter- 
ary undertaking  has  been  tbe  editorship  of  Johnson's  ^  New  Illas- 
trated  Universal  Cyclopedia."  He  has  received  many  honors  from 
institutions  of  learning  and  leading  scientific  societies,  both  in  this 
country  and  abroad,  and  has  been  Flrestdent  of  the  American  Associ- 
ation for  the  Advancement  of  Science,  of  the  American  Microscopical 
Society,  and  of  the  American  Institute,  Kew  York.  The  following 
are  President  Barnard's  most  important  publications : 

In  the  Journal  qf  Seienee, 

1.  Aurora  BureulU,  1888. 

9.  Improvement  In  Pbotograpbj,  1843.  (This  was  one  of  the  earliest  pro- 
cesses discovered  for  qnickenlng  the  senslttTeneas  of  Dagnerre^s  io^sed 
plates.) 

8.  Theory  of  Hot-Air  Engine,  1853. 

4.  Modification  of  Ericsson's  Hot- Air  Engine,  1863. 

5.  Ehistio  Force  of  lleuted  Air,  1854.    (A  series  of  papers.) 

6.  Ooinparative  Expansion  of  Heat  in  Different  Porins  of  Air-£Dginee|  1854. 

7.  Mechanical  Theory  of  Heat,  1854. 

8.  Exaniinati(iu  of  the  Theory  which  ascribes  the  Zodiacal  Light  to  a  King  sur- 

rmmding  the  Earth,  1866. 

9.  The  EcUpee  Ezpedition  to  Oape  Chudldgh,  Labrador,  1800. 

10.  Hydraulios  of  the  Mississippi,  1868. 

11.  EzplosiTe  Foree  of  Oonpowder,  1868. 

In  the  Proceedings  of  the  American  Association  for  the  AdMMement  qfSeienee^ 

12.  On  the  Pendulum,  with  Description  of  an  Electilo  Olook  with  Pendnlmn 

perfectly  free,  1858. 

Id.  On  the  Means  of  preserving  Electric  Contacts  from  Vitiation  bj  the  Spark, 

1859. 

14.  Extended  Report  on  the  History,  Methods,  and  Kesults  of  the  American 

Ooast  SnrTey,  1869. 
16.  On  the  Assamed  Identity  of  Mental  and  Fhysioal  Forces,  1868. 

In  the  EeporU  ^  Ms  Smi^eonian  IiutUuUoH, 

16.  Tho  Mathematical  Prindples  of  the  Undalatorj  Theory  of  Light,  Svo.  pp. 
188, 186S. 
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Ik  the  DramacUofit  n^f  the  American  ImtUute, 

17.  The  ICetrio  System — History  of  the  Movement  in  its  Favor,  1871. 

18.  II16017  of  the  High-Speed,  HeaTj-Ptolon  Steam-Eogtne;  1871. 

In  the  Ammcan  Natwraiitt, 

19.  Beacr^tloii  of  »  New  Form  of  Binoonlar  Hiorosoope,  1871. 

F^lithsi  5y  the  IhuUu  <^  Celwaibia  OoUege, 

SO.  Easaj  on  the  ICetrio  Sjetem— Ezamination  of  the  ObJeotioDS  broni^t  against 
it»  and  Diaooasion  of  the  Yalnea  of  ita  Unita,  with  an  Appendix  on  the 
Unifioation  of  Moneja,  8to,  pp.  194, 1879. 

FiOUihedhy  the  Smote  nf  the  VnUedStatet. 

81.  IfaqUneiy,  Prooeaaea,  and  Frodnota  of  the  Indnatrial  Arta,  and  Apparatoa 
of  the  Exact  Soienoea— Beport  on  the  Ezpodtion  of  1867,  8to^  pp.  869, 
186a 

In  "  FiMe  Outlines  of  an  Intematiendl  OoikV 

S8.  The  chapters  relating  to  Money,  Weights  and  Measures,  Longitude  and 
Hme,  and  Bea^Signais,  8vo,  pp.  86,  1870. 

Puhliihed     the  Pullic  Health  Asgociatum  of  the  United  State*. 

23.  On  the  Germ-Theorjr  of  Disease,  1874. 

ifi  the  Journal  qf  the  General  Contention  of  the  Frotettant  Epieeopal  Church 

far  1871 — Appendix. 

24.  On  the  Principles  of  the  Ecelesiostioal  Calendar,  with  Conoiae  Boles  for 

finding  the  Movable  Feasts,  1871. 

In  Johnetm^t  Oyelepadia. 

86.  Nnmerona  articlea  on  tojdca  in  Hathematies,  Meehanioal  and  Physical  8ci- 
enoe,  and  on  miaoeUaneona  aol^ecta  scattered  through  the  pnblished  vol* 
unea,  1874-7S. 

Among  his  educational  papers  may  be  mentioned  :  ''Letters  on  College  Gov- 
ernment," 1854;  "Report  on  Collegiate  Education,"  1854;  "Art-Culture," 
1S54;  "Improvements  practicable  in  Americjyi  Colleges,"  1855;  "  UniverHitv 
Education,"  bvo,  pp.  104,  1858 ;  "  Kelation  of  University  Education  to  Common 
Sehooia,"  1868;  **8todies  best  adapted  to  Earlj  Ooltnre  and  Preparation  for 
College,^  1866 ;  ElectlTe  Studies  in  OoUege  Education,**  1878 ;  Analysis  of 
Statialioa  of  Oollegiate  Education,'*  1870 ;  Annual  Beporta  to  the  IVusteea  of 
Colombia  College,  186S,  et  aay.— a  aeriea;  and  numerous  papera  on  Deaf-Mute 
Inatrnotion,  1888-*87. 
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INSBCnS  AHD  FL0WIB8  IN  OOUNftADO. 

7b  the  E<iit(>r  of  th«  Popular  SeUnee  Monthly. 

UNDER  tho  abovo  heading,  in  the  Jan- 
uary number,  Mr.  Mecbun  calls  for  a 
list  of  tb«  HytMnoptera  and  Ltpideplera^ 
abundant  enough  to  probably  act  as  crOf»B- 
fertilisera  of  flowera  in  the  region  observed 
by  him— namely,  from  Denver  to  Golden 
C'ityainl  L!;iho  Spring?,  through  the  Soutli 
Park  to  Pike's  Peak,  thence  returning  to 
Denver  direct. 

In  1871  (the  year  of  Mr.  Meehan's  ob- 
servations)  I  spent  the  months  of  June, 
July,  August,  luid  September,  entirely  in 
the  Kf^on  mentioned,  and  devoted  my  time 
nlraojJt  exclusively  to  the  collection  and  ob- 
scrvatiuD  of  Lqpidoptera.  In  no  place  out- 
side of  the  tropioilittrelfoaiid  %  better  col- 
lecting-pround,  at  least  so  far  as  diurnals 
are  concerned,  both  as  to  variety  of  species 
•adnmnberofspeclraens.  Thisabanoance, 

however,  is  cbieflv  notiofaMc  early  in  the 
season,  as  indicated  by  the  number  of  speci- 
mens I  was  able  to  secare  hi  the  different 
months — namely,  1,792  in  June,  1,488  in 
July,  607  in  August,  and  only  48  hi  Sep- 
tember. 

Of  insects  of  other  orders  I  collected 
abrmt  ;},800  specimen.^ ;  but  very  few  of 
them  were  Hymenoptera,  as  I  devoted  only 
rainy  days  to  the  collection  of  insects  other 
than  biitterfliesi.  Several  species  of  1mm- 
ble-bees  were  observed ;  these  did  not  seem 
to  oonlloe  thdr  attention  to  any  particular 
kind  of  flower. 

At  Idaho  Springs,  about  the  middle  of 
August,  I  saw  hnndreds  of  Kotinidm  at- 
tracted  by  the  lights  of  the  hotel,  and  cap- 
tured some  sixty  specimens.  A  notewor- 
thy fact  is  that  in  the  Alpine  regions  many 
Noctuida  were  diurnal  in  their  habits.  The 
most  abundant  species  was  ITeHothis  Mtadii 
(Grote) ;  these  moths  were  found  flying 
from  flower  to  flower,  or  reating  upon  flow- 
ers both  above  and  below  the  timhcr  line. 
The  white-lined  sphinx  U)eUq>hila  hneata) 
was  also  quite  plentffiil  m  some  spots,  ana 
seemed  quite  partial  to  larkspur  and  simikr 
showy  flowers. 

Certidn  diumals  of  arotio  types  positive* 
ly  swarmed  on  many  of  the  peaks-— for  ex- 
ample, Arffi/nnit  ffdetia  (Edwards),  and 
lower  down  several  species  of  AleliUea^  Ph}f- 
ciodei,  and  Arffffmutf  were  eonstantly  to  be 
found  at  flowers. 

Igive  a  list  of  the  more  abundant  but- 
terflies, with  the  number  of  specimens  of 
each  f^pooipf  or  genus  taken,  classing  those 
oocurring  almost  entirely  at  or  above  the 


timber-line  as  Alpine ;  those  found  mostly 
below  11,000  feet  elevation  as  valley  species 
— the  species  in  the  latter  class  which  range 
above  the  timber-line  to  any  great  extent 
are  designated  by  an  asterisk  (*). 

Necessaiily  most  of  tlie  collecting  was 
done  below  the  tfanber-llne ;  hence  the  Al- 
pine speeios  were  more  abundant  in  individ- 
uals than  the  recorded  number  of  specimena 
eolleoted  would  indicate.  None  of  the  ape- 
cies  arc  likely  to  have  been  introduced  by 
the  agency  of  man. 


ALPINE  SFECIKS. 

CoIUsMcadil   65 

Ar^ynulB  (5  specie?)   190 

ChTonobas  (2  Bpecief )   S5 

Brebia  Tyndaras,  variety  Callias   6« 

Hesperia  near  CeotaaraB.  16 

VALLKT  SPBOm. 

PanuuMfan  Smlotheos  *   Ml 

I  Pleris  (8  species).   10ft 

Antbocharis  (1  species)   19 

Coltas  (6  species)  SW 

Vanessa,  (irapta,  etc.  (9  species)  188 

Argynnls  (8  species) —  tlO 

Euptoicta  Clandia  •  (very  abnndaut)   52 

Meiitjea  and  Phyclodes  (9  species^  897 

8atyrid«  *  (7  Bpccie!*)   495 

Lvcft'uidn' *  (21  specicf-)   885 

ifepperidn"  ...*•*.■.,..  219 

QeomotritiaH  and  Kocluid»*  818 


Tnionons  L.  Ifauou 
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Boronro  nr  tbb  babs. 

To  the.  Erlttct^lk*  Popular  SeUnce  JfoaA^. 

Mr.  Editor  :  Do  the  minute  tonpj  heard 
in  singing  "  or  *^  ringing  in  the  ears  '* 
have  any  nniirieal  relation  to  each  other  f 

*'  Singing  in  tho  oars  "  is  a  mingling  of 
minute  tones,  somewhat  like  the  singing  of 
a  tea>kett1e,  caused  by  undue  pressure  of 
the  circulation  in  the  head,  etc. 

In  my  own  case,  the  minute  tones  seem 
to  be  octaves,  and  thirtU,  and  ^ftJU  apart, 
forming  chords  and 'progressive  intervals. 

In  investigating  the  relation  of  music  to 
the  physiology  of  audition,  I  find  this  a 
very  important  question,  demanding  a  muW 
tiplicity  of  evidence.  Will  those  of  your 
readers  who  have  information  on  this  mat- 
ter (positive  or  BflgKtfveLlwt  eeeef)  write  to 
me?  X.  T.  Clark, 

Box  2,260, 

Sam  WMunmooi,  Oaxnom^ 


TBBDDfO-HABITB  OF  WOOD-ABIB. 

7b  the  Sditor  qftK*  Poptdar  ScUnat  Ifoathly. 

In  the  March  number  of  your  jotirnal, 
j  page  684,  is  a  notice  of  the   Singular  Feed- 
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ing-BtlMti  of  Wood-AniB,**  whenio  ooenrs  i 
As  illtenient  that,  if  the  ants  wcro  ini-  ' 
■aewed  in  water  and  placed  on  the  aut-billa,  i 
Ihcj  were  iiiTeriabl y  etteeked  by  other  ante 

as  t  neinies,  t  tc.  Thij?  action  is  bo  at  vari- 
ance with  what  I  have  observed,  ihat  1  will 
latBliott  Ml  Ineldeiit  wbieh  oceuzred  wUle  I 
was  botanizing  in  Wisconsin  last  Hummcr. 
In  passing  by  a  large  stump  I  observ  ed  that 
the  top  was  covered  with  large  wood-ants. 
They  were  feeding  on  crumbs  of  bread  left 
by  eome  school-children.  On  the  stump  ! 
wie  a  depression,  where  the  ants  were  in 
large  numbers.  Procuring  some  water  from 
a  lake  close  by,  I  poured  it  into  the  dcpres- 
■iqn,  enbmeiging  sereral  dozen  ants.  The 
moit  of  Umbi  swim  to  the  margin ;  others 
were  in  danger  of  drownbig.  What  wat 


I  ny  astonishment  to  eee  thoee  who  had  es- 

'  onped  rtuh  into  the  water,  seize  their  drown- 
ing fellows,  and  drag  them  to  the  shore, 
where  they  tenderly  turned  them  over  nntfl 
-^nti-fucl  thoy  were  alive,  when  the  rescuers 
went  back  and  tried  to  save  others  I  A  few 
were  dragged  out  too  lilo  they  were  dead. 
These  were  turned  over,  felt  of  by  the  an- 
tcnnto  of  the  rescuers,  and  loft  for  dead. 
In  no  instance  was  there  any  appearance 
of  violence  to  the  wet  ants  by  the  dry  ones. 
1  Thf  intcllipcncc  shown  by  these  ants  was 
greater  than  I  had  ever  dreamed  they  pos- 
sessed, and  since  that  time  I  have  had  a 
most  sincere  respect  for  my  lowly  fellow, 
laborers. 

E.  X.  Hau»  H.  D. 
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rrMIE  death  by  suioide,  not  long  ago, 
JL  of  a  brilliiait  ifcodent  of  Ooinell 
Untverdtj,  EniU  Sobwerdtf^ger,  at  the 
age  of  nineteen,  bas  a  painfal  interest 
ineoonection  with  tho  sabject  of  edu- 
cation. We  are  glad  to  see  that  tho 
case  has  elicited  sorao  wholosomo  com- 
ment on  the  part  of  the  press,  in  re- 
gard to  the  lio 

gil0^ctgd,3£ld_IllQ---^stm  culture 
that  sttPplies  them ;  and  we  think  the 
leason  thal-has  been  drawn  ought  to  be 
enforoed  upon  the  pabUe  aund  in  the 
nuMt  pointed  and  emphatio  manner. 

It  seems  that  the  jonng  man  had 
fallen  into  a  state  of  hopeless  depres- 
sion, after  a  courpe  of  successful  study, 
in  which  ho  had  made  tho  most  re- 
markahlo  proficiency  in  the  languages, 
ilis  mental  condition  remiuds  us  of 
that  through  which  John  Stuart  Mill 
piMed,  when  about  the  eame  age,  after 
being  anl^eeted  by  Ua  firthar  to  that 
kog  and  terrible  diadpliae  of  aoqniri- 
tion  which  is  so  fully  described  in  his 
autobiography  and  has  been  curionsly 
confirmed  by  a  letter  lately  discovered, 
written  by  young  Mill  at  the  age  of 
thirteen  to  Sir  Samuel  Benthion.  Af- 
ter being  crammed  with  knowledge  in 


tho  most  systematic  way — dead  lan- 
guages, dassioal  literature,  history, 
mathematies,  and  politioal  economy— 
from  early  diUdhood,  by  poring  over 

books,  until  he  became  a  perfect  prod- 
igy of  erudition,  ho  passed  into  a  cloud 
of  melancholy,  in  which  his  future  life 
seemed  vacant  and  hopeless.  All  tho 
fountains  of  impulse  that  had  previ- 
ously incited  him  to  effort  seemed 
dried  up  in  his  gloomy  dqjection.  He 
went  mi  with  his  work  mechanically, 
bat  without  interest,  while  this  por- 
tion of  hia  life,  or  what  he  did  In  it, 
was  afterward  hardly  remembered.  He 
subsequently  described  his  case  in  the 
following  lines  from  Coleridge : 

"  A  grief  without  a  pang,  void,  dark,  and 

drear, 

A  drowsy,  stifled,  unimpasdoned  grief, 
Whieh  finds  no  natural  oatlet  or  relief 
b  word,  or  sigh,  <«  tear.** 

He  was  not  free  from  suggestions 
of  aelf-destmotion  which  arise  in  saoh 
mental  oonditiona,  as  we  gather  from 
the  following  remarks:  I  frequently 
asked  myself  if  I  could,  or  if  I  was  bound 
to,  go  on  living,  when  life  must  be 
passed  in  this  manner.  T  generally 
answered  to  myself  that  I  did  not  think 
I  could  possibly  bear  it  beyond  a  year.'* 
It  was  unquestionably  a  case  of  brain- 
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oxhanstion,  broiiglit  on  by  stoady,  pro- 
longed, and  severe  mental  application, 
and  giving  rlae  to  the  morbid  eondHion 
of  melancholin.  His  vigorous  consti- 
tution, however,  rallied  and  carried 
him  through,  although  h»  iMd  Mv«nl 
nIapMS  afUnraid.  Hia  education  haJ 
.beea  ooadiiatad  m  if  Us  miud  waa  a 
^  ehamlwr  (o  be  paokad  with  ioiowlodge, 

rntlier  than  .1  force  or  activity  dt-pend- 
lent  upon  an  organ  of  exquiaite  dclicacj, 
/which  ia  litbto  to  1m  atnilned,  ovw> 
Jworkcd,  impairod,  and  broken  down. 
The  tragical  result  in  the  case  of 

Sehw«idtf«gar  waa  due  to  two  eaoMi, 

from  tlie  operation  of  which  Mill  was 
comparatively  exunipt :  be  had  slender 
hedth,  mSL  he  was  eipoied  to  tiie  arti- 
ficial, high  -  pro-^-iiiro  compotitivo  sys- 
tem which  is  now  so  much  in  vogue 
in  the  epbwe  of  higher  edoeaMon.  He 
was  a  poor  boy,  of  a  highly-nen-<itiv(i 
nature,  intellectuaUj  precocious,  and 
with  an  nnliBppjr  hotae,  from  the  troa- 
blc  of  which  1)0  l)ad  only  been  able 
to  esicape  tlirough  absorption  in  books 
and  itndy.  At  fourteen  or  flfteen  he 
v,as  employed  in  an  office  to  translate 
German  worka,  and  displayed  anoh  re- 
meiteble  fkenttiee  that  a  weelfliy  gen> 
tieman  thought  ho  wonll  lmvc  him  a 
ohanoe  by  tending  him  to  collie.  lie 
went  to  Oomell,  at  the  age  of  rfxteen, 

ud,  tiiongh  nnt  prepared  to  enter  tho 
nnivenitj,  took  up  his  residence  with 
one  of  the  profeaaon,  and  waa  qdelc- 
ly  qnalitu-d  fur  adrnis-iion.  No  sooner 
bad  he  got  in  than  he  began  at  once  to 
I  be  plied  with  the  dangerous  stimnlation 

(of  the  conipctilive  prize  system.  A 
pecuniary  reward  was  offered  for  the 
best  essay  on  the  •*Eoglish  verb." 

Our  ulender  lad  went  in  for  it  and  won 
the  prize  and  the  honor,  while  yet  a 
fteahman,  with  almndaiit  planditB  for 
his  remarkable  prodnctinn.  Tho  <li<tinf- 
tion  thus  early  achieved  had  of  course 
to  be  sustained,  and  an  estrinsie  and 

artiflcial  pro.^^iure  wa(4  thus  brought  to 
bear  upon  the  young  man,  who  waa 
thersaAer  ei^eoted  to  be  an  hoaor  to 


the  institution.  He  threw  himself  with 
all  the  premature  ambition  of  a  pre- 
eodoos  nature  into  lingnd  sCodiee— n  > 
class  of  studies  that  stunds  biphc«t  in 
the  rank  of  collegiate  scholarship,  and 
that,  therefore,  Inrlngs  most  applMieo.  / 

It  must  bo  remembered,  aNn,  t!i::t  tho 
ascendency  of  these  studied  hus  long 
been  defended  on  the  gnmnd  that  tboj  * 
afford  the  most  available  standards  of  , 
aoquisitioD,  or  the  sharpest  means  of  , 
mwUngUieatadent^  progress;  inodbB 
er  words,  are  Iwst  fitted  of  all  subjeeta 
for  racing  and  wiuuing  honors.  Lan- 
gosge  afler  kmgnage  was  nspidly 
quired.  Schwerdtfegor  bought  a  Greek 
grammar  and  stuck  to  it  for  ten  hours  a 
di7,  as  we  ere  bifonned,  getting  on  with 
such  proficiency  that  a  distin^isbejl 
Greek  professor,  from  another  institu- 
tion, happening  to  be  there,  was  set  to 
examining  him.  After  three  or  four 
hours  of  it,  the  professor  declared  that 
he  was  well  prepared  to  enter  tho 
classical  course  of  any  college  in  tho 
country,  and  was  confounded  when 
told  that  Schwerdtfeger  had  only  be- 
gun Greek  three  weeks  before.  In  lan- 
guages he  was  ahead  of  any  student  who 
had  ever  been  in  the  nnivenlty.  He 
gave  lessons  M  tntor  in  Latin.  Spanish, 
j  G«mian,€lreek,French,  and  Portngueae. 
TTnder  tiiHi  Intense  strain  hia  bealtii, 
originally  ji onr,  gr<  \r  wor'^e.  and  ho 
ought  then  to  have  at  once  left  the  place. 
There  is  amoral  diseiplinein  snob  in> 
stitutions  which,  if  violate*!,  entails  ex- 
puhiion;  and  it  is  a  serious  question 
wbstber  there  ought  not  to  be  a  san- 
itary discipline,  equally  Rtringent,  for 
the  exdosion  of  students  who  damage 
themselves  bj  overnrtady.  Bnt  when 
the  boy's  healtli  (piite  gave  way  under 
the  stimulation  of  college  influence,  in- 
stead of  being  sent  away,  ho  was  straek 
hy  a  lianefnl  agency  from  without.  The 
Intercollegiate  Literary  Association  of- 
fered priiee'before  the  whole  ooantTy 
for  the  best  es-say  in  Latin.  The  ^ick 
boy  of  Cornell  entered  into  tho  compe- 
tidon,  best  sU  Us  rivals^  and  won  the 
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higfaett  pri26.  He  then  Uipsecl  into 
deeper  morbid  despondency,  made  his 
vc\\\.  and  shot  himself  through  the  liead 
with  a  [listol. 

We  have  hero  merely  another  in- 
Btanco,  of  which  there  have  been  thou- 
sands before,  of  the  vicious  working  of 
that  ooaq»etitlye  system  in  our  higher 
ednofttional  insfeitatioiiSi  which  shonld 
reodre  the  inexoraUo  reprobation  of 
the  community.  Prof.  Johonnot  writes 
to  the  Tribune,  in  relation  to  Schwerdt- 
feger's  ca-se,  saying  that  Cornell  Uni- 
versity neither  forces,  crams,  nor  uses 
cla-vj-markings,  which  is  all  very  well ; 
bat  how  about  competitive  prizes?  Does 
itforfaid  these  to  its  students  ?  and,  if  noti 
iathereno ''forcing  "  here t  Bchwerdt- 
f^ger  began  and  ended  at  Oomell  bj 
gaining  prizes.  IfSohwerdtfdger  **came 
to  the  institution  an  exceptional  stu- 
dent, with  a  thirst  tor  knowledpo  whicli 
was  an  absorbing  passion,  and  had  mor- 
bid fancies  and  an  inherited  tendency 
toward  insanity  and  suicide ; "  if  ho 
was  **  fascinated  with  the  life  and  fate 
of  Chatterton,"  then  the  institution  that 
took  ohaige  of  him  is  to  be  all  the  more 
eondemned  for  escposing  him  to  the  fatal 
stimnlus  of  competitive  prizes. 

It  is  forgotten  that  we  live  in  an  age 
of  excitement — a  speculating,  gambling, 
horse-racing  age,  feverish  with  politi- 
cal, religious,  commercial,  and  sporting 
rivalries.  All  grades  of  society  are  in- 
fected by  it,  and  the  universal  interest 
in  it  ia  sodi  tliatthe  newspapers  are 
cranmied  day  bj  day  with  the  details 
of  oompetitiTe  conflicts  in  nnmberless 
forms^  from  foot-races  up  to  political 
campaigns.  Against  all  this  our  high- 
er education  oiiirlit  to  make  a  stand. 
But.  instead  of  doing  so,  tlie  col]r;.'es, 
in  varions  degrees,  yield  to  the  general 
tendency,  and,  in  fact,  avail  themselves 
of  the  competitive  spirit  In  carrying 
on  thefar  work.  The  pemioions  effects 
of  artificial  ezoitements  and  provoca- 
tives  are  undeniable  and  notorious. 
Ksny  have  been  sacrificed  to  this  for- 
cing system,  through  constitutional  en* 


I  feeblement,  prostration  by  disease^  and 

I  premature  death.  For  the  natures  upon 
which  it  takes  effect  are  just  those  that 
are  most  liable  to  become  its  victims. 
Fatal  results  may  not  be  jjrodaced,  but , 
shattered  nerves  and  broken  constitu- 
tions  do  follow  everywhere  upon  thej 
competitive  prize  system,  because  it  is{ 
the  readily  impressible,  the  impnIsiTe, 
and  the  unregidated,  that  are  taken  by 
its  lures. 

It  is  a  physiological  fact  of  the  great- 
est importance  in  education  that,  under 
the  stimulus  of  intense  feeling  and  fac- 
titious excitement,  tlio  brain  is  ciijiable 
of  making  rapid  and  exten:iivc  acquisi- 
tions, which  are,  of  course,  correspond- 
ingly transient    fHA  rmmmtny  pftll<^y 

rests  upon  this  capability  of  the  brain, 
and  it  is  this  to  which  tlie  competitiTe 
prize  system  appeals.    It  bids  for  im- 

mediate,  striking,  and  showy  results  in 
acquisition,  to  be  gained  by  exhaustion 
of  the  plastic  jjower  of  this  organ,  and 
that,  too,  during  the  period  of  its  growth, 
when  the  forces  arc  reijuircd  for  en- 
largement and  advancing  organisation. 
It  violates  this  fundamental  principle 
of  education:  that  inteUectnal  acquire- 
ment, to  be  permanent  and  valuable, ! 
must  bo  slow;  and  that,  for  healthful! 
mental  development,  knowledge,  like 
food,  must  be  taken  iis  required  by  nor- 
mal appetite,  and  become  assimilatedj 
into  faculty  by  the  quiet,  unforced  pro- 
cesses of  organic  transformation.  The^ 
protests  in  recent  years  against  this^ 
policy  bave  been  many  and  emphaticf 
and  much  has  been  done  to  check  it;| 
but  it  will  undoubtedly  continue  so  long^ 
as  partial  parents  continue  to  be  im-  ! 
posed  upon  by  tlie  .«:]iallow  parade  of  I 
examinations,  exhibitions,  and  priae-' 
shows. 

The  Intercollegiate  literary  Associ- 
ation now  appears  as  a  new  force  well 
calculated  to  thwart  this  beneficent  ten- 
dency. It  works  by  prizes  and  honors 
in  their  most  mischievous  forms,  by  bla- 
zoning the  victories  of  students  through 
all  the  newspapers  in  the  land ;  so  that 


Digitizoa  by  CoOglC 


io8  THE  POPULAR  SCIENCE  MONTHLY. 


ono  mi^t  almost  infor  that  tbe  veiy 
olject  of  its  establishment  is  to  encoor- 
age  and  strengthen  the  worst  feature  of 
educational  practice.  It  is  not  an  organ- 
ization to  improve  the  colleges  by  giv- 
ing encouragement  to  neglected  studiea, 
or  by  bringing  their  achemet  of  instmo- 
tioii  into  eompleter  hannony  wiUi  the 
daims  of  modern  Imowledge  or  the  ne* 
oesdtiefl  of  modern  life;  hut  it  offers 
its  eeniational  revards  for  profioienoy 
in  just  those  sabjecta  which  have  long 
usurped  undue  attention  in  the  collegiate 
education.    It  applies  increasing  press- 
ure in  those  directions  in  which  press- 
ure in  already  excessive.  Ileuce,  if  there 
are  any  students  already  shaken  by  strug- 
gles to  get  the  leading  positiona  in  the 
colleges,  the  Aasooiation  tempts  them  to 
come  forward  and  fight  it  oat  with  each 
other  before  the  whole  conntry.  It  will 
remain  true  to  the  end  of  time  that 
those  who  sacrifice  all  the  rest  of  their 
natTire  to  the  attainment  of  any  one 
object  will  win  it  as  against  those  who 
regard  the  claims  of  their  whole  nature. 
The  Intercollegiate  Association  bids  for 
the  best  cases  of  one-dded  development. 
If  a  student  has  sacrificed  his  bodily 
health  to  briUianVscholastio  reanlts,  the 
Association  wants  him  for  exhibition. 
Johannot  says  that  Schwerdtfegcr,  "in 
preparing  for  the  late  intercollegiate 
contest,  made  no  extraordinary  ofturt ;  " 
yet  he  beat  all  the  healthier  fellows  out 
of  sight,  and  the  Association  gave  him 
A  prize  for  his  disease.  If  it  tilled  him, 
BO  matter;  that  was  hat  an  incident 
Do  not  horses  often  die  on  the  race- 
course? and  are  not  men  often  IdUed 
in  the  prize-ring?  Aspirants  must  take 
their  chances.  To  the  earnest  protest  of 
a  correspondent  to  its  enconragemont 
of  the  Intercollegiate  Association  the 
editor  of  the  Tribune  replies,  *'  Even  if 
young  Schwerdtfeger^s  death  could  be 
directly  traced  to  overwork  in  connec- 
tion with  the  recent  competition  in  this 
city,  we  shoold  hesitate  before  condemn- 
ing the  intercollegiate  literary  contests." 
This  is  a  little  startling  as  an  illustra- 
tion of  the  foothold  that  sporting  ethics 


baa  got  hi  the  field  of  edacaftkm;  bat 

we  can  admire  that  pluck  of  opinion 
which  does  not  recoil  from  its  logical 
conseqaenoes. 


TOE  RELATIVE IXPOBTAMCm  OF  IDEAS, 

Wb  picked  ap  an  educational  paper 
the  other  day,  presenting  a  long  list  of 
distingnlshed  men  as  editors.  This 
promised  well,  as  the  field  of  American 

education  is  not  the  place  where  the 
editorial  "  dummy  "  humbug  would  be 
tolerated.     Albeit  the  wisdom  of  tlio 
periodical  did  not  seem  to  bo  of  a  very- 
solid  sort,  though  wo  read  on,  hopefully 
expecting  to  find  it  at  every  step.  At 
length  we  came  upon  tlie  reviews  of 
periodicals,  and  thought  peihaps  hm 
we  should  discover  the  sound  senso 
promised  by  the  import  of  the  editorial 
names.  We  found  the  story-telling  mag- 
azines dissected,  weighed,  and  meas- 
ured, with  care  and  fullness.   The  writ- 
er was  here  clearly  interested  in  his 
topic  ;  but  when  we  came  to  The  Popu- 
lar SciSNOB  MoNTnLY  it  was  different. 
The  writer  sdd  he  never  thought  much 
of  it,  and,  though  be  had  no  doubt  there 
was  some  truth  in  Evolution,  he  did  not 
like  to  li  n  e  it  thrust  in  his  face  and  be 
bored  with  it  perpetually  in  accordance 
with  the  usflgo  of  this  periodical.  This 
was  the  first  time  that  he  had  broken 
out  into  adverse  criticism.  lie  had  been 
hitherto  much  pleased ;  the  contents  of 
the  story-telUng  magazines  had  not 
bored  him.  Whereat  we  reflected  upon 
the  diilbrent  Talues  assigned  by  differ- 
ent minds  to  different  orders  of  ideas. 
We  think  the  trashy  love-sick  stories, 
the  idle  gossip  about  notorious  persons, 
and  the  dashing  sensational  criticism, 
which  make  up  the  chief  portion  of  our 
literary  periodicals,  to  bo  not  very  im- 
portant; and  on  the  other  hand  we 
think  that  Evolution,  if  tme^  is  a  very 
important  matter  indeed,  and  as  the 
case  stands  it  seems  to  us  of  very  great 
interest  to  Imow  what  the  ablest  men 
j  of  the  ago  are  thinking  about  it.  Its 
1  establishment  and  general  acccptanoe 
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mwt  work  the  deepest  and  most  far- 
reaching  revolution  in  human  thought 
of  any  truth  to  which  the  human  mind 
Las  ever  attained.    Therefore  wo  have 
tiikeu.  some  pains  to  keep  our  readers 
infcraned  sboiit  it.  And  this  was  the 
more  neeeasary,  aa  tiie  Hterarj  periodi- 
eala  of  large  drcnlatioii  pass  the  sub- 
jeot  1>7,  and  the  larger  the  circulation 
the  more  carefullY  is  it  ignored.  They 
value,  prefer,  and  select  that  which 
will  "pay,"  and  in  so  doing  they  cater, 
for  mercenary  purposes,  to  the  caprice 
£rivolity,  prtyudice,  and  ignorance  of 
their  readers,  not  troablhig  them  mnoh 
vith  the  great  andaeriooatmiha  whioh 
science  ia  working  oat  lor  the  world. 
It  ia  gratiiying  to  find  that  we  are  not 
aingnlar  in  our  estimate  of  the  relative 
.  moment  and  significance  of  these  two 
forms  of  intellectual  occupation.  A 
writer  who  gives  elaborate  considera- 
tiun  to  President  White's  "Warfare  of 
Science"  in  the  We^ttminstcr  Jieview 
opens  with  the  following  pungent  ob- 
servations : 

Tt  hnn  always  seemed  to  us  a  matter 
for  »ome  wonder  that  people  should  take 
aaeh  a  deep  interett  in  the  peddling  events 
of  poor  in  livl  lual  human  existences,  and 
po  little  in  the  dynasty  of  ideas;  that  they 
should  be  content  to  wear  their  eyes  out 
over  the  drivding  tbree-volumed  aoeonnt 
of  the  loves  and  hates  of  vapid  men  and 
women,  tn  iniluliro  tlioir  finest  cnintionn 
over  the  fifth  act  of  some  puling  melodrama, 
and  yet  be  sltogedier  Inherent  to  the 
gantio  drama  of  truth  in  which  the  nni^ 
of  place  is  tlio  world,  the  unity  of  time  tho 
centuries,  and  the  actors  are  benehcent 
truths  or  malevolent  errors.  Why  men 
abonld  be  indiffennt  to  these  momentous 
events  in  the  past  which  ccnstituted  the 
history  of  science,  the  history  of  philoso- 
phy, and,  in  the  truest  8cd!*c,  the  history 
of  religioB,  sad  yet  abenld  enter  with  such 
eager  aest  into  the  gossip  of  tho  day  and  tho 
trivialities  of  personal  reminiscence,  it  is 
diffioult  to  ssy.  But,  however  hard  it  may 
be  to  diMorer  the  meaning  of,  there  is  no 
possibility  of  doubting,  the  fact.  While  tho 
pMSOnal  histories  of  men  who  have  very 
small  claims  upon  our  hettor  sympathies  arc 
read  with  svidity,  the  Impersonal  narrative 
of  tradis  which  hsve  paramount  claims  upon 
ow  hsarts  and  oar  heads  axe  treated  with 


the  passive  contempt  of  neglect.  Men  are 
much  to  us,  while  dookrtnes  are  little.  We 
like  to  have  our  truths  in  tho  flesh ;  and  we 
are  too  apt,  when  we  find  a  doctrine  incar- 
nated, to  neglect  tlie  sacred  revelation  ami 
worship  tho  man,  to  transfer  the  reverenoe 
wUoh  is  due  to  an  idea  to  the  individoal  ' 
who  is,  as  it  were,  the  bearer  of  it.  Ilere  we 
have,  in  epitome,  tho  history  of  many  re- 
ligions. Hon  will  worship  tiie  trath  with 
startled  leverenee,  then  tbey  wUl  worship 
tho  truth-bearer  and  overlook  the  truth  in 
the  symbol,  and  forget  that  of  whioh  it  is 
the  sign." 


coycxsimrff  '^blue  oiASsr 

We  are  asked  why  we  do  not  die- 
oonrse  of  Pleasonton  and  blue  glass.'* 
Why  should  we  t  Is  it  not  abondantly 
oonsidered  by  the  press  already!  The 

object  of  onr  pagea  is  to  treat  of  sub- 
jects that  are  too  generally  neglected ; 
to  give  expression  to  tho«?o  great  re- 
sults of  discovery  and  scientific  thought 
wiiich  get  but  a  meafjro  share  of  atten- 
tion from  tho  popular  press,  and  we 
cannot  find  half  room  enough  to  do  this 
work  as  it  ahonld  be  done.  **Bat, 
really,  what  do  you  tiunk  of  Fleaaonton, 
and  the  Uoe-glass  oaro?^^  is  now  the 
obtrusive  qnestion.    Well,  we  think 
that  the  man  is  a  pestilent  itrnorrtinus, 
and  his  book  the  ghastliest  rubbish  that 
has  been  printed  in  a  liundred  years. 
He  may  bo  eutirely  honest,  but  that 
is  no  reason  why  we  should  give  attri- 
tion to  his  egregions  folly.  Pleaaon- 
ton,  however,  it  mnst  be  confessed, 
serves  one  important  function  :  ho 
gauges  for  us  the  depth  and  density  of 
American  stupidity.    De  Morgan  says, 
somewhere,  that  certain  men  appear 
occasionally  to  play  the  part  of  fool- 
ometers"  in  the  community,  that  is,  to 
measure  tho  number  and  quality  of  the 
fools  furnished  by  any  given  state  of 
society.  Pleasonton  haa  done  thia  for 
na  with  an  aoooraoy  that  leaves  nothing 
to  be  desteed.  Onr  showing  in  this  re- 
spect is  on  a  very  handsome  scale,  fully 
oommensnrato  with  the  length  of  tho 
!  Mississippi,  the  sweep  of  the  prairies, 
1  the  glory  of  the  Centennial  Exhibition, 
I  the  grandeur  of  the  national  debt,  and 
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the  splendid  proportions  of  our  system 
of  education.  Ho  is  a  public  benefac- 
tor, in  that  he  has  given  us  another 
"big  thing."  .  The  interesting  point 
jQst  now  about  **blae  glass"  is  psyoho- 
logicaU  It  Is  an  ezponent  of  popular 
intelligenoe,  an  index  of  caltnre,  a 
register  of  common-school  work,  and 
a  teat  of  the  influence  of  colleges.  Our 
collective  schools  produce  in  the  com- 
manity  a  certain  state  of  mind  ;  bhio 
glass"  indicates  it.  There  is  evidently 
a  very  close  connection  here,  and  the 
problem  deserves  to  be  worked  out. 
If  the  Intercollegiate  Literary  Assodap 
tion  will  offer  an  additional  prlie  for 
the  beat  essaj  on  the  connection  be- 
tween the  study  of  Latin  and  Greek 
and  the  "blne-glass"  mania,  Tns  Pop- 
ular SciF.KOE  MoxTiiLY  wlll  fonush 
the  money  for  the  purpose. 


LITERARY  NOTICES. 

The  English  CossTiTtrTtoy,  asd  Othir  Es- 
says. By  Walter  Baosuot,  Author  of 
**  Physics  tnd  Politics,'*  BdUor  of  the 

^o>(o»i/,<  etc.  Pp.468.  Now  York: 
D.  Appletoa  &  Co.    Price,  $2. 

As  we  sit  down  to  write  a  notice  of  tbi.s 
interesting  volume,  we  are  startled  bv  the 
painful  intelligenoe  of  the  sudden  death  of 
its  distinguished  author.  Mr.  Bagehol  was 
.  la  the  prime  of  life  and  the  full  vigor  of  his 
powerSi  as  attested  by  the  recent  fertility 
of  his  pen  and  the  sustained  cluinicter  of 
hia  intellectual  work.    His  IK)^iticm  as  a 
writer  was  quite  unique  in  the  literature  of 
oar  time.  Strongly  attracted  to  the  study 
of  publie  aSsIrs,  and  derothig  hfanself  spe- 
dallj  in  his  weekly  jonmal  to  the  consid- 
eration of  economical  and  commercial  sub- 
jects, he  always  dealt  with  them  in  a  liroad, 
philoaupliical  spirit,  and  wrote  upon  them 
in  a  style  of  peculiar  litersrf  exeeOence, 
for  whidi  he  was  qdte  vnsurpassed  9mK0% 
cootemporsry  writers  upon  these  topics. 
Besides  his  contributions  to  the  reviews, 
embracing  close  discupsions  of  govemnicnt 
policy  and  commercial  economies,  and  his 
admirable  biographic^  sketches,  Mr.  Bagc- 
hot  is  chiefly  known  by  his  Tolttmes  en 
"  Physies  sad  PoUties,*'  Lombaid  Stfeet»" 


and  "The  English  Constitution."  Thia  is 
his  most  importuitwork,  and  thai  by^fak 
he  wiU  be  best  known  hi  the  fiitnfe.  The 
book  on  ** Lombard  Street"  is  a  special 
study  of  the  money  question,  but  the Fliys- 
ics  and  Politics,"  which  was  reproduced  in 
French  under  the  happier  title  of  "  The  De- 
velopment of  Nations,"  and  **  The  English 
Gonstitntioa,**  are  of  a  wider  interest,  as 
they  treat,  in  a  sdentUlo  spirit,  of  eoeial 
questions  and  phenomena  that  concern  alike 
people  of  all  countries.  Those  who  have 
rca<l  the  "Physics  and  Politics"  will  lind 
"  The  English  Constitution"  treated  by  the 
eame  method ;  the  principles  thete  derel- 
oped  being  applied  to  Sn^iah  constitution- 
al history  and  the  structure  of  English  so- 
cial life.  We  cannot,  perhaps,  give  a  bet- 
ter account  of  this  work  than  by  quoting 
the  preface  to  the  new  American  edition  : 

<«*Tbe  English  Oonstitutkm,'  by  Walter  , 
Bsgehott  has  already  attracted  some  atten^ 
tion  in  this  cooniry,  bat  It  is  a  work  that 
deserves  to  be  much  more  widely  and  fa- 
miliarly known.  Its  title,  however,  ia  so 
little  suggestive  of  its  real  character,  and  is 
so  certain  to  repel  and  mislead  American 
readers,  that,  in  bringing  out  a  new  and 
cheaper  edition  of  it,  at  thiatbne,  some  pie&^ 
tory  words  may  be  useful  for  the  correction 
of  erroneous  irapressions. 

"  It  is  well  known  that  the  term  '  Con- 
stitution,' in  its  political  sense,  has  very 
different  significations  la  Eaglsnd  and  itt 
this  eomtry.  With  ne  it  means  a  wiitten 
instmment,  decreed  at  a  certain  time  to  be 
the  supreme  law  of  the  land.    Ilencc  when 
a  book  appears  upon  the  American  Constitu- 
tion, if  not  a  history  of  iti<  adoption,  it  will 
probably  be  a  commentary  upon  ite  mean- 
mgs;  that  is,  some  kind  of  a  la«4reatise^ 
dealing  with  the  teehnicsl  hiterpretntions 
of  a  legal  instmment  The  English,  on  the 
contrary,  have  no  such  written  document. 
Hy  the  national  Con.-iiiutiou  lliey  mean  their 
actual  social  and  political  order — the  whole 
body  of  laws,  usages,  and  precedents,  which 
hsTe  been  inherited  from  former  genera- 
tions, and  by  which  the  practice  of  govern- 
ment is  regulated.    A  work  upon  the  Eng- 
lish Constitution,  therefore,  !)rin<r9  us  natu- 
rally to  the  direct  consideration  of  the  struct- 
ure and  practical  working  of  Eogliah  politi- 
cal institutions  and  social  life. 

**The  Ameriesn  Constitution  was  frsmsd 
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bjf  ft  convention;  the  English  ConBtitution 
is  a  growth  of  centuries.  Books  written 
npon  the  two  Constitutiona  are,  therefore, 
likely  to  ditler,  much  as  a  manual  of  car- 
pCDtry  diflim  from  *  hand-book  of  phyiU 
ologif ;  the  ibniMr  bdong^  ralhertothe 
prvHnoe  of  eoostructiTe  art,  and  the  latter 
to  that  of  natural  «iience.  While  in  the 
study  of  the  American  Constitution  we  are 
occupied  with  the  '  intentiona  of  the  frum- 
ers,'  the  '  rules  of  ooDstnicUon,*  and  the 
lonof  kwyen,  to  got  at  the  oeiiM  of  a 
printed  tmct,  the  stady  of  the  Sngliah 
Constitution  introduoes  ns  more  directly 
to  facts  a: id  phenomena^  or  the  laws  of  po- 
Utical  activity,  social  change,  and  national 
growth.  These  objects  of  inquiry  obvious- 
ly lend  tfwMielvee  to  the  wieDtiie  method 
of  twttmenty  whieh  aims  to  trace  oat  tiie 
working  of  natural  causes  and  inherent 
principles,  and  hence  has  interest  for  all 
students  of  political  philosophy.  Mr.  Ba^rp- 
hot's  work  is  written  virtually,  if  not  formal- 
ly,  from  this  pomt  of  view ;  it  is  pervaded 
hj  ^  ideiitifle  qiirft,  without  taking  on 
the  teclinical  forms  of  scientific  exposition. 

"  With  the  author's  inclination  and  ca« 
pacity  to  regard  puMic  quei^tions  in  their 
Bcientific  aspects,  many  readers  are  alreaily 
familiar  through  his  suggestive  volume  en- 
tided  *  Physics  and  Politics.*  *  The  English 
CSonatf  totion  *  is  %  work  of  tlie  same  <j[iia]ity, 
aad  treats  its  subjects  very  much  iHth  refer- 
ence to  the  principles  of  human  nature  and 
the  natural  Iaw3  of  human  t^ociety.  It  is  a 
free  di.squisition  on  English  polititical  ex- 
perience ;  an  acute,  critical,  and  dispassion- 
ate discnssioa  of  En^^ish  institatioiia,  de- 
signed to  show  how  thej  operate,  and  to 
point  out  their  defects  and  advantages. 
The  writer  \9>  not  so  much  a  partisan  or  an 
ativocato  as  a  cool,  philosophical  infjuirer, 
with  large  knowledge,  clear  insight,  indu- 
pcndcBt  opInioiiB,  and  graat  froodoro  flom 
the  hiaa  of  what  he  terms  that  *  territorial 
•ectarianism  called  patrioti.^m.*  His  criti- 
cism of  the  faults  of  the  English  system  is 
searchinf;  and  trenchant,  and  his  apprecia- 
tion of  its  benefits  and  usefulness  is  cordial, 
discriminating,  and  wise.  He  discusses  old 
traditions  and  sMideni  imiOTatioDS,  aristo- 
cntic  privileges  aad  democratic  tendencies, 
with  an  absence  of  prejudice  that  eomes 
fhim  a  predominant  scientific  temper  of 
mind.   Taking  up  in  succession  the  Cabi- 


net,  tfie  Monarchy,  tiie  Hooae  of  Lords,  and 

the  House  of  Commons,  he  considers  them 
in  what  may  bo  called  fhi  ir  dynamical  in- 
teractions, and  in  relation  to  the  habits, 
traditions,  culture,  and  character,  of  the 
English  people.  The  book,  indeed,  is  Ibll 
of  instmctiTO  episodes,  and  aagacioaa  re- 
flections on  the  springs  of  action  in  human 
natnrc,  the  exercise  of  power  Iiy  individuals 

I  or  political  bodies,  the  adaptation  of  insti- 
tutions .to  the  qualities  and  circumstances 
of  the  diftrent  daises  who  live  wider  them, 
and  nnmerous  pobts  of  politieol  philosophy, 
which  are  applicable  everywhere,  and  have 
an  interest  for  all  students  of  political  and 
social  affairs. 

"  There  is  much  in  Mr.  Bagehot's  volume 
that  bears  very  suggestively  upon  the  state 
of  things  in  this  coontry.  His  comparison, 
in  vmrioiis  points,  of  the  working  of  caUnet 
government  with  that  of  presidential  gOT. 
emment  raises  questions  regarding  our  own 
system  which  are  forced  into  preater  promi- 
nence by  every  decade  of  our  nutiuual  ex- 
perience. Btti  the .  iMwk  should  l>e  read 
by  Americans  not  only  Ibr  the  hiteresttng 
information  it  contains,  and  the  brilliant 

^  light  it  throws  upon  the  internal  polity  of  a 
great  nation  from  wliieh  we  have  derived 
so  much  of  our  o»u  institutions,  but  be- 
cause it  win  exert  a  widenhig  and  Utieral* 
izhig  influence  upon  tiie  minds  of  our  peo- 
ple, who  are  too  apt  to  look  upon  all  other 
governments  with  a  kind  of  hiirnt,  d  con- 
tempt.   Our  intense  politics,  chiefly  occu- 

'  pied  with  sel6sh  and  sordid  interests,  and 
bitter  personal  rivalries,  tend  to  ezclnde 
from  tUs  sphere  of  thought  ererything  like 
science,  or  the  large  and  Uberal  study  of 
political  principles.   Nsrrow  views  lead  to 

'  a  depreciation  of  everything;  foreif^  that 
diflcrs  from  our  own  system  and  i>ractice. 
A  distinguished  professor  in  one  of  our 
leading  colleges  remarked  that,  when  the 
students  come  up  in  their  last  year  to  ac- 
quire some  notions  of  political  science,  their 
want  of  information  relating  to  everything 
beyond  the  limits  of  their  own  country — 
their  ignorance  of  any  tiling;  like  comparative 
politics— is  to  the  lust  degree  discreditable. 
Such  narrowness  is  only  to  be  coireeted  by 
travel  and  extended  obsermtfoa,  or  by  culti- 
vating those  studies  and  reading  those  books 
that  will  give  clear  and  ju^t  conceptions  of 

1  the  policy  of  other  leading  nations,  klr. 
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B«gebok*8  MUkl  jbIs  of  the  BngUsh  Coostttii- 

Uon  will  be  heIpful,to  this  eaA\  and  we 
doubt  if  there  is  any  other  volume  so  useful 
to  our  countrymcu  to  peruse  before  visiting 
£ag1and.  It  will  enable  Americans  to  uudcr- 
stand  many  things  that  at  first  perplex  and 
disgust  tbem  in  an  old  hlstorio  oountiy, 
where  ell  that  most  impreMOf  the  miad  is 
80  different  from  whet  we  are  aeeaatoned 
to  hero. 

"  It  remains  further  to  sav  that  Mr.  ' 

I 

Bagchot's  work  lius  a  charming  readable- 
Ben  tliat  venld  aol  be  inapeeted  from  ita 
title  or  antjeet  It  ia  written  with  an  eaaj 

liveliness,  a  Tiracious  wit,  and  a  felicity  of 
style,  that  place  It  high  in  the  aoale  of  lit- 
erary ezoellencc. 

"  The  studios  of  character  of  Brougham 
and  Peel,  that  are  appended  to  the  present 
ocUtion,  and  hare  not  before  appeared  in 
tUa  eoontiy,  will  be  read  with  aTidi^,  aa 
they  not  only  serve  to  throw  additional 
light  upon  the  modern  politics  of  England, 
but  give  us  ;m  interesting  insight  into  the 
intellectual  lite  of  two  of  the  most  conspicu- 
ooa  men  who  have  figured  in  poblio  aflUra 
doxfag  the  past  generation." 

THE  SYNTHETIC  PniLOSOPIIY. 

Tu£  Pkikciples  of  Socioloot.  By  IIer- 
BIBT  Spencer,  Author  of  "  First  Princi-  i 
pies  of  Biology,"  "Principles  of  Psy- 
chology," etc.,  etc.  Vol.  L,  pp.  734. 
New  York:  D.  Appleton  k  Qo.  Prlee, 
$2.60. 

The  sixth  volume  of  Spencer's  "  Synthet- 
ic Philosophy  "  is  now  before  us.  This  great 
work  was  entered  upon  with  many  doubts 
as  to  its  merits  if  executed,  and  many  more 
aa  to  whether  it  would  ever  get  done  at  all. 
It  has,  howerer,  moved  alowlj  forward  for 
the  last  fifteen  years,  against  obstacli  >j,  both 
internal  and  external,  wliich  would  have 
ordinarily  brought  such  uu  enterprise  to  a 
stand  long  ago.  The  author's  imperfect 
liealtli  haa  been  a  aeriooa  and  eoostant  im. 
pediment;  the  expensiveneea  of 'the  nndeN 
talcing  liaa  greatly  imperiled  its  continu- 
anee;  and  the  carelessness,  stupidity,  and 
downright  perversity  of  reviewers,  or  th(Me 
who  undertook  to  interpret  the  system  to 
the  pablic,  have  been  little  calenlated  to 
iaapifit  the  antiwr  fai  the  pfogieaa  of  hie 
woriL  Instead  of  wdoomiag  iHth  ^ympa- 
thy  and  intelligent  eneooiagemeBt  n  ^reat 


cflbrt  like  thb  to  effbct  a  higher  nai^  of 

the  different  departments  of  knowledge^ 
which  modem  science  has  begun  to  make 
possible,  Mr.  Spencer  has  been  treated 
rather  as  if  he  had  committed  6omc  grave 
offense  against  the  intcrcstjs  of  mankind. 
We  haTO  atill  laife  elamce  who  look  npoA 
adenee  with  jealon^,  and  especially  reeenft 
any  effort  to  make  it  the  beaia  of  philoeo- 
phy,  or  to  di  velop  it  into  a  comprehensive 
and  auih()iit:iti\ (>  body  of  thought;  and 
these  classes  have  opposed  and  vilitied 
from  the  oommeneement  Spencet'a  work 
withont  aeruple  or  reaerre.  It  ia  gratif  j- 
ing  to  note  that  tide  nnworthy  feeling  is 
giving  way  in  many  quarters,  and  is 
placed  by  a  growing  disposition  to  do  jus- 
tice to  his  views ;  but  in  other  quart<rs  the 
old  taetiea  of  depreoiation  and  miarepre- 
aentation  are  atUl  pnrened.  We  refer  to 
the  latest  enmple.  Oar  readers  will  re> 
member  that  a  year  or  two  since  the  Britith 
Quarterly  Review  opened  its  columns  to  a 
very  unmanly  and  vindictive  assault  upon 
Spencer,  which  had  no  excuse  even  imder 
the  laigest  liecnae  of  decent  reriewbigi 
That  there  waa  aome  animna  in  the  writer's 
mind  tpiito  apart  from  the  fitir  and  Iq^itiU 
mate  purpose  of  such  work,  was  obvious 
enough  at  the  time;  but,  if  there  euuM  have 
been  any  doubt  about  it,  that  doubt  is  dis- 
pelled by  the  recent  eonrae  of  thia  Quarter^ 
In  ita  January  iaaue  it  contained  anotlier 
elaborate  article  professing  to  be  a  review 
of  SiK-nrer's  *' Sociology ; "  but  the  reader 
will  hardly  credit  the  statement  that  this 
work  was  not  even  referred  to  in  the  article. 
It  was  nothing  less  than  an  attack  upon 
the  old  *'8ooial  Statioa,*'  a  book  fmbliabed 
twenty<alx  years  ago,  and  Iwving  in  its 
prefrce  to  the  later  reprint^*  an  cxpUdt 
warning  to  all  readers  that  it  does  not  con- 
tain a  true  representation  of  Mr.  Spencer's 
present  views.  The  course  of  the  QuarUrljf 
waa  all  the  more  outrageous,  when  it  ia  re> 
membered  that  Mr.  Speneer  had  stated  ia 
this  preface  that  the  sutjeot  discussed  in 
"Social  Statics"  would  he  reconsidered  and 
placed  upon  a  broader  ba*is  in  the  *'  Systetn 
of  Philosophy  "  upon  which  he  has  been  at 
wolk  ainee  18M.  Tbm  writer  in  the  Rtmm 
added,  in  a  note  ai  the  end  of  Ua  article^ 
that  at  the  time  it  went  to  press  the  volume 
of  Speneer'a  "Prineiplea  of  Sociology**  waa 
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not  9tl  poMiilMd-AlUfleitatMiMiit,  M  it 

had  been  issued  in  quarterly  parti  daring 
the  p««t  two  years  by  Williams  &  Norgate, 
of  London,  the  publishers  of  "Social  Stat- 
ics "  and  all  the  volumes  of  ihe  "  Philoso- 
pfay.**  ThoMgh  «•  my  noi  expool  fa 
•il  QmHivfy  JMmMntmf  rvj  Uf^  mbm 
of  iMNKHTf  tiiere  is  a  bar^aced  recklessness 
in  this  proceeding  which  well  illustrates  the 
sort  of  treatment  that  Herbert  Spencer  has 
been  receiving  e^er  since  he  published  the 
tot  TOloM  of  bit  **P]iil0M>ph7 in  18«2. 

The  Nftdm  of  Tn  Povolas  Seum 
MoxTHLT  ytVBL  hudfy  need  to  be  told  that 
the  volume  now  published  is  the  first  of 
tlirtt.'  which  are  intended  to  work  out  sys- 
teoiatiually  the  principles  of  the  science  of 
60Gi«tj.  W«  have  often  explained  the  reia- 
tiM  of  tfacw  works  to  tho  phOooophiesl 
Tolames  thst  hftfo  pMoedsd  tbssi,  ud  to 
the  "Descriptire  Sodology,"  which  gives  a 
comprehensive  account  of  different  types 
of  the  social  state ;  and  we  have  published 
various  articles,  from  advance-sheets  of  the 
wotfc  itscU;  Oliistntiiig  the  qnOity  sad 
seope  of  the  djecwioB  eontsfaied  in  the 
Tolume  before  us.  The  woric  diAls  widdj 
and  profoundly  from  any  that  has  ever  ap- 
peared professing  to  deal  with  the  subject 
of  social  science,  and  it  is  gratiiying  to  sec 
at  hst  some  cordial  recognition  of  its  great 
etif^Mllty,  vahis^  end  fanportsiioe,  from  the 
leadmg  erities  of  the  Kaglish  press.  This 
is  all  the  more  satisfactory,  that  Mr.  Spen- 
cer has  conquered  it  against  the  steady 
pressure  of  a  powerful  and  long-sustained 
antagonism.  Having  commented  freely 
iqK»  the  work,  and  giveii  iUnstntioiis  of  it, 
in  tike  ooorse  of  Its  poblioatioii,  we  prefer 
now  to  furnish  our  readers  with  the  view 
taken  of  the  completed  volume  by  an  influ- 
ential London  journal  The  following  is 
the  notice  that  appeared  in  the  FtM.  Mall 

**  Those  who  have  followed  the  develop- 

inent  of  Mr.  Spencer's  *  System '  will  have 
no  difficulty  in  understandinj:;  the  position 
held  in  it  by  the  prcj^cnt  rohimo.  Hitherto 
be  luis  been  occupied  in  setting  forth  the 
hnre  of  organic  erolotion,  the  *  Principles 
of  Biolofgr*  having  dealt  with  the  ph}'8ical 
aspect  of  that  piocces,  the  'Friaolples  of 
PSydiology  *  with  its  mental  aspects.  Both 
thsse  worJks  treat  of  the  indi?idual  life  of 


the  organism;  hot  when  oripmisnis  eome 

into  relation  to  each  other,  fonn  i^ocietieSy 
and  produce  results  which  could  not  be 
achieved  except  by  coordinated  action,  we 
are  confronted  by  a  new  set  of  phenomena. 
We  are  in  presenoe  of  what  Mr.  Spencer 
calls  svper-organio  erolntlon.  The  task  of 
sociolo^— it  is  now,  we  fear,  too  late  to 
protest  against  the  use  of  one  of  the  most 
disagreeable  words  ever  coined— is  to  in- 
terpret these  new  fucts,  to  classify  them, 
and  to  rend^  intelligible  the  passage  from 
one  otage  of  progress  to  another.  Among 
bees,  wasps,  and  ants,  we  find  the  first  indi* 
cations  of  codperation,  associated  with  a 
certain  degree  of  division  of  labor;  and 
some  of  the  higher  types  of  vertebrata, 
such  as  roolu,  combine  in  a  still  more 
narked  manner.  These  Inttaaoce  of  eo- 
orttnatcd  aetion  are,  howerer,  of  sli|^t 
moment  compered  with  the  phenomena  pre- 
sented by  human  societies;  it  i;",  therefore, 
with  the  latter  aione  that  sociology  is  con- 
cerned. 

**  The  subject  is  so  Tsst  and  eeuplloated 
that  it  is  diiBcolt  to  treat  of  it  without 
being  either  dull  or  superficial.   Mr.  Spen. 

ccr,  as  those  who  know  his  writings  would 
expect,  escapes  both  dangers.  As  in  bis 
previous  expositions,  he  confines  himself  to 
a  few  large  principles;  and  these  are  so 
clearlj  cspreesed,  so  sjstematkally  ar- 
ranged, and  supported  hj  so  immense  an 
array  of  proofs  and  iUustrattons,  that  read- 
ers wholly  unaccustomed  to  philosophical 
inquiry  may  follow  his  argument  with  in- 
terest. Not  even  a  German  professor  could 
have  mdertaken  to  bring  together  without 
help  the  enormous  mass  of  materials  whidi 
are  hcr&  uUUzed.  Mr.  Spencer  has  had  ex* 
cellent  nssistanco  in  collecting  facts,  and  he 
has  woven  thtin  with  the  skill  of  a  master 
into  a  consistent  and  suggestive  theory. 

social  erdotion  there  are  two  Ike- 
ton:  extrinsip  and  intrinsic.  The  former 
include  all  those  outward  influences,  such 
as  climate,  surfaco,  flora,  and  fauna,  which 
determine  human  action ;  by  the  hitter  are 
meant  the  qualities  of  the  units  that  make 
up  society.  Mr.  Spencer  devotes  only  one 
chapter  to  the  extikisic  factors;  but  this 
sttflloes  to  indicate  how  many  favorable 
conditions  are  necessary  to  the  formation 
of  a  societj,  and  how  rarely  these  condi- 
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tions  occur.  As  regards  the  internal  fac- 
tors, it  clearly  woiild  not  be  enough  to  pre- 
•ent  the  pecollavitlM  of  the  dtiliMd  man, 
who  inhttito  Mqiiired  teodencies  and  is  to 

a  large  extent  moulded  by  the  society  into 
which  he  is  born ;  we  must  po  back  to  the 
time  at  which  physical  forces  were  not  con- 
trol led  by  intelligence,  and  when  men  lived 
together  only  hi  boeely-liNined  groups.  All 
theworid  knowa  how  Boqawan  repteiented 
to  himself  ttie  primitive  man,  and  there  arc 
still,  perhaps,  people  who  affect  to  talk  en- 
thusiastically of  the  *  noble  .«avage.'  If  wo 
compare  this  sentimental  conception  with 
the  picture  drawn  by  Mr.  Spencer,  we  are 
fttrniahed  wHh  a  tolerably  aeenrate  measore 
of  <he  advanee  whidi  haa  been  made  in  the 
methods  of  inve  tigating  such  subjects. 
The  philosopher  of  to-day  is  not  less  fond 
of  theory  than  his  pre<iecc*sor  of  the  eigh- 
teenth cehtury,  but  in  his  hands  theory  is 
never  Uivofeed  iWMnfaot;  It  la  inccaaantly 
brought  to  the  teat  of  reality,  and  hi  reality 
finds  its  only  true  starting-point.  Hence, 
while  Rousseau's  idea  couM  pivc  rise  only 
to  a  great  matiy  futile  regrets  and  aspira- 
tions, Mr.  Spencer's  is  the  basis  of  a  thor- 
oughly aolentifle  deeerfptton  of  the  long 
oomae  tiuroogh  wfateh  manUnd  hare  paaaed 
fkom  the  simplest  to  the  most  complex 
forms  of  life.  The  primitive  man  is  re- 
garded in  three  different  aspects  :  physical, 
emotional,  intellectual.  He  is  shown  to 
have  been,  on  the  average,  smaller  than 
men  now  are,  with  limba  Inferior  both  in 
aize  and  structure^  and  a  larger  alimentary 
system,  *  adapted  to  a  very  irregular  supply 
of  food,  mostly  inferior  in  quality,  dirty, 
ami  uncooked.'  Arriving  early  at  maturity, 
he  disliked  change,  and  constitutional  cal- 
lonneaa  made  hfan  inaenaible  of  evila  whieh 
at  a  later  atage  beoome  intolerable.  The 
emotional  dharaeteristies  of  the  savage  are  a 
'  wavering  and  inconstant  disposition,'  lead- 
ing to  an  'explosive,  chaotic,  incalculable 
behavior,  which  makes  combined  action  very 
dilllenlt,'  extreme  Improvidence,  selfishness 
anodifled  only  by  a  deaire  of  admiration  and 
by  *  such  fellow-feeling  as  results  from  that 
instinctive  love  of  the  helpless  which  he 
possesses  in  common  with  the  inferior  ani- 
mals.' Intellectually  the  uncivilized  man 
is  on  a  level  with  the  children  of  civilized 
parenta.  The  perceptive  fhenltlea  are  keen. 


the  reflective  scarcely  at  all  developed ;  like 
children,  he  haa  a  atrong  mfanatio  tandenej  ^ 
he  cannot  eonoentrate  attention  on  aniytiilBg 

higher  than  simple  facts ;  be  haa  Urn  gen- 
eral ideas,  and  being  without  any  conoep- 
tion  of  natural  order,  he  is  incapable  of 
rational  curiosity  or  surprise.  The  question 
is  sometimes  asked,  '  Why,  if  the  human 
apeoiea  haa  been  ao  long  in  edateneeaa  the 
doctrine  of  evohition  fanpilca,  did  ao  mnay 
ages  elapse  before  civilization  arose?*  No 
one  who  attentively  considers  these  charac- 
teristics of  the  suvaLre,  and  takes  into  ac- 
count the  outward  difiiculties  with  which  he 
haa  to  contend,  wiU  be  amrpriaed  that  umh 
ao  leng  remained  a  dave  to  ebcnmataneeo. 
The  aatonlshing  thing  is,  that  any  primitive 
tribes  ever  lighted  upon  the  happy  combina- 
tion  of  conditions  which  enabled  them  to 
grow  into  progressive  communities. 

"  In  order  to  understand  the  institutions 
of  oivlllaed  and  aeml«ivillzed  aoeietiea,  we 
most  not  aatlafy  onradvea  with  a  gcDeral 
deaoriptlon  of  the  faculties  of  the  prfanitfve 
man — we  must  infeatigate  the  ideas  sug- 
gested to  him  by  his  experience.  The  chap- 
ters devoted  to  these  arc  by  far  the  most 
original  and  valnable  in  the  preaenl  vol* 
nme.  It  ia  oommon  to  judge  aavaga  eon* 
ceptions  by  a  reference  to  our  more  ad- 
vanced knowledge,  in  the  light  of  which 
they,  of  course,  excite  only  surprise  or 
amusement.  Mr.  Spencer,  guided  by  the 
statements  and  hints  of  travelers,  puts  him- 
aelf  aa  much  aa  poaalble  in  the  poaition  of 
primitive  men,  and  looka  at  the  worid  with 
their  eyes ;  and  ihe  consequence  is,  that  he 
succeeds  in  proving  almost  that  their  ideas 
were  not  only  natural,  but  the  sole  ideas  to 
which  the  evidence  within  their  reach  could 
have  oondneted  them.  One  of  tiie  ea^eal 
of  their  theoriea  la  that  of  a  aeoond  acttl 
This  arises,  in  the  first  instance,  from 
dreams,  the  experiences  of  which  the  sav- 
age regards  as  real.  lie  has  no  notion  cor- 
responding to  that  of  mind  ;  hence,  when 
he  dreams  that  he  has  been  hunting  or  en- 
gaged In  deadly  eonlllet  with  an  enemy,  he 
never  doubts  on  awaking  that  tiie  incidenta 
actually  took  place.  Others  testify  that  he 
has  not  moved;  but  this  only  shows  that 
there  must  be  a  double  which  is  capaljle  of 
going  away  and  having  adventures  of  its 
own.    He  ia  nntronbledby  Uioongruitiaa 
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titk  would  perplMCA  mora  derdopcd  Intel- 

fbr  the  facts  seem  to  him  beyond 
qtie?tion,  and  he  is  fannliar  with  many 
changes  in  Nature — the  appearance  and 
disappearance  of  cloudd,  the  blowing  of  the 
wind,  Om  waxing  and  waning  of  tbo  noon 
— Mt  at  an  1«M  oTstefioaa.  Hia  idaa*ia 
eonfinned  by  occasional  inataneaa  of  lom* 
Darobulism ;  and  the  phenomena  of  swoon, 
tpoplexv,  and  other  forms  of  insensibility, 
are  moAt  readily  explained  by  assuming  that 
the  body  has  been  temporarily  deserted  by 
hs  ghost  In  death  the  ofher  adf,  wfaicb 
is  upbraided  befora  Ha  departure  by  the 
friends  of  the  dying  man,  saya  fiuewell ; 
Init  it  continues  to  exist,  sometimes  in  its 
old  haunts,  sometimes  in  the  neighboring 
woodd,  sometimes  in  the  country  whence 
the  tribe  originally  caoM.  It  ntay  even  re- 
Utra  to  the  body,  and  with  a  tIow  to  thia 
eoatbgency  the  latter  k  often  carefully  pro- 
tected, an<l  in  many  instances  there  are 
elaborate  processes  for  arresting  decay;  if 
revival  i6  dreaded,  an  exactly  opposite 
eoorae  la  paraoed.  In  the  earliest  stages 
ef  detrelopment  the  gboet  b  a  eopy  of  the 
body,  and  may,  Ilka  it,  die ;  but  trfbea  a 
little  more  advanced  attenuate  its  substance 
until  at  length  it  completely  etherealizcd. 
It  then  has  an  enduring  existence,  and  eide 
by  side  with  the  world  of  the  liriDg  is  the 
acre  popoloas  world  of  tto  dead.  Ohoita 
continue  to  act  as  ordinary  men,  and  are 
provided  with  food,  weapona,  oanoco,  horaea, 
dogs.  They  are  the  cause  of  every  unusual 
occurrence,  and,  entering  bodies  which  they 
find  temporarily  vacant,  occa>ion  epilepsy 
and  conralsiona,  delirium  and  insanity,  dis- 
ease and  death.  Brery  inTolantaiy  aet, 
Hke  wmalng  or  yawniqg,  la  duo  to  them; 
and  the  necessity  of  controlling  then  girea 
ri«e  to  the  class  of  exorcists  and  sorcerers. 
If  friendly,  they  inspire  the  possessed, 
whose  words  are  accepted  as  a  revelation 
of  higher  wisdom.  They  are,  of  eoarse,  re- 
gtided  with  intenae  awe,  and  wordrfp  of 
them  is,  according  to  Mr.  f  peneer,  the  first 
manifestation  of  the  religious  sentiment. 
He  goes  niudi  further  than  this,  and  finds 
in  ancestor-worship  the  origin  of  all  wor- 
iUp  whatever.  Idols  are  simply  rude  im- 
■Rea  of  the  dead,  whioh  ^oata  are  In  aome 
mysteriona  way  believed  to  inhabit ;  hence 
fMd  ia  gtvcB  to  them,  and  the  tally  re- 


apeetiUly  waita— that  la,  ftata— ontil  they 

have  eaten  internally.  A  fetich  is  any  ob- 
ject in  which  a  ghost  is  supposed  to  dwell; 
and  no  object  strikes  the  »enj«c9  in  a  strange 
manner  without  having  its  peculiarity  at- 
tribnted  to  ghostly  presence.  Thia  view 
of  the  fetidi  la  not  hi  aeeordaaoe  with  car- 
rent  ideaa;  bat  it  is  confirmed  by  the  fiujt 
that  in  cases  in  which  the  ghost-theory  baa 
not  been  evolved  there  is  no  fetich-worship, 
whereas  the  latter  altonnds  where  ihc  fdi  nu  r 
exists.  But  auimaib,  plants,  natural  objects 
and  foroeii  ara  alao  worabiped:  how  can 
theae  be  In  any  way  oonneoted  with  aaoea- 
tor-worahlp  ?  Mr.  Spracer  appUea  his prln* 
ciple  with  unfaltering  confidence  even  to 
tht'se  plienoniena.  Serpent-worship  is  the 
most  general  uf  all  forms  of  auimal-wor- 
d^;  it  originatea  in  the  havnting  of 
houaea  by  oertahi  klnda  of  aaakea  believed 
to  be  poasessed  by  the  ghosts  of 'departed 
ancestors,  who  thus  enter  their  old  homes. 
In  India  the  cobra  is  a  common  intruder  in 
houses,  and  it  is  everywhere  sculptured  as 
a  god ;  the  Egyptian  aap  afibrds  an  instance 
eqaally  ranaikable.  Bate  and  owh,  wfaleh 
haont  oavca  and  other  barying-placea,  are 
also  taken  for  metamorphosed  aneealon. 
.'>oine  striking  peculiarity  will  often  secure 
for  a  man  the  name  of  an  animal  whose 
character  his  resembles.  Uuaccuuutablc  as 
it  aeema  to  na,the  aavage  who  hearaUa  an- 
oeator  talked  of  aa  *  The  Tiger*  conelndea 
that  ho  ia  deaeended  from  one  of  those 
creatures  ;  so  that  the  tiger  naturally  be- 
comes an  object  of  reverence.  The  like  is 
true  of  all  animals,  insignihcaut  and  strong 
alike,  the  names  of  which  are  applied  to 
aavagea  either  hi  ridienle  or  rcopeet  by 
diefo  neighbora.  In  thia  ndaapprehension 
of  the  meaning  of  words  Mr.  Spencer  like- 
wise finds  the  chief  explanation  of  Nature- 
worship  and  i)laiit-\vor8hip.  A  man  i:J  called 
Cotton  or  Tobacco,  the  Dawn,  the  Sea,  the 
Moon,  or  the  San.  His  deacendanla,  taking 
the  word  literally,  do  not  heaitate  to  regard 
the  natural  power  or  plant,  whichever  it 
nifiy  be,  as  their  anof?tor,  and  present  it 
Willi  the  offerings.    To  civilized  men 

this  seems  almost  incredible ;  but  it  must 
be  remembered  that  to  the  savage  nothing 
aeema  Impooaible,  beeanae  he  haa  not  at- 
tained to  the  Idea  of  regular  sequence  In 
the  world.  And  hia  language  ia  to  imper> 
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feet  tliftt  he  hat  no  neaoB  of  diittagnishing 
after  e  oerteln  interfal  between  the  literal 
and  mei^ihorioel  applioetkm  of  word^^. 
With  respect  to  nnthroporaorj)liic  dt-itics, 
Mr.  Spencer  arpued  that  they  uro  ancestord 
whose  qualities  arc  idealized  and  expanded. 

**  Ancestor  •worship  has  nerer  befiare 
been  tamed  to  indi  ndvtntege  in  the  inter- 
pretation of  so  manjr  llMts ;  and  the  ease 
with  which  the  theory  works  givea  it  a  cer- 
tain charm.  We  see  no  renKon,  however, 
why  Mr.  Spencer  should  exclude  every  oth- 
er cause  in  the  production  of  early  mytbol- 
ogietk  Theinflneneee  l>e  haedellned  may  all 
act  aa  he  deaorUMa ;  bat  tfieydo  not  neces- 
sarily eihaust  the  soareea  of  the  religion 
of  «avBf;e3.  lie  is  as  nearly  anfrry  as  it  is 
po.'isihlo  for  so  calm  a  thinker  to  be  with 
*tbc  mythologists,'  who  represent  uncivil- 
ised man  as  mistaking  the  names  given  to 
the  fisrees  and  dliieeta  of  Nature  for  the 
nanea  of  living  beings.  But  anrely  this  is 
not  more  strange  than  the  process  he  him- 
self has  expounded,  since  in  both  ca-^^es  the 
savaji^e  ends  by  finding  in  the  outward  world 
qualities  which  exist  only  in  his  own  imagi- 
nation. If  he  ia  anreeaoning  enough  to 
anppoae  tliat  tlie  eon  ie  hia  anoeator  be- 
cause Iiis  grand&ther  waa  ao  called,  we 
need  feel  no  surprise  at  his  r^arding  the 
sun  aa  alive  merely  on  account  of  the  effects 
it  daily  produces  ;  and  so  of  the  moon,  the 
dawn,  or  the  -winl  Ifr.  I^penoer  wilt  not 
admit  that  the  savage  has  any  tendency  to 
aaeribe  life  to  wbat.is  inanimate ;  but  chil- 
dren constantly  do  .so,  and  he  insists  that 
children  and  savages  have  a  strong  intel- 
lectual resemblance.  We  are  not  arguing 
for  the  theory  which  has  been  so  persistent- 
ly, if  not  always  Jodieioasly,  advocated  by 
Mr.  Max  MOller  and  Mr.  Cox ;  we  only  say 
that  within  certain  Ibnita  it  UMy  also  be 
true.  Religious  phenomena  are  po  compli- 
cated that  it  is  improbable  wo  shall  be  able 
to  explain  them  by  the  modifications  of  any 
single  principle. 

In  several  very  faitereating  ehapters 
Mr.  Spencer  usu  the  analogy  between  so- 
cieties and  organic  bodies  to  illustrate  the 
truth  that '  social  evolution  forms  a  part  of 
evolution  at  large.'  Ue  then  passes  to  the 
draiestic  relations,  in  connection  with  which 
he  discQseea  the  many  different  forma  of 
marriage  and  of  marriage-oeremonlcs.  To 


I  persona  who  bdieve  tliat  man  liaa  an  intni- 
tive  perception  of  rif^t  and  wrong  in  the 
relalioBS  of  the  sexes  there  could  be  no 

more  suggestive  study  than  that  of  exogamy 
and  endogamy,  promiscuity,  polyandry, 
polygyny,  and  monogamy.  Mr.  Spencer 
doea  not  ao  moeh  argue  against  tlie  Intai. 
tive  theory  aa  oppcee  to  it  the  proceaa 
by  which,  as  a  matter  of  fiMt^  oar  preecnt 
moral  conceptions  have  been  produced. 
This  is,  indeed,  the  characteri.itic  of  the 
whole  work.  Its  method  is  throughout 
constructive ;  hot  for  that  reaaon  it  is  mnch 
more  elltotive  in  destroying  popolar  doc- 
trines r^rding  the  origin  and  growth  of 
many  vit&l  ideas  than  any  amoant  of  naere- 
ly  negative  azgamcnt." 

Elkctricitt  Aim  the  Elxctric  Telegraph. 
By  GxoRGK  B.  Prescott.  664  Illustra- 
tions.   Now  York :  D.  Appleton  &  Co. 

Pp.  978.    Price,  $5. 

In  this  elaborate  volume  we  haw  the 
dctdled  aUny  of  the  telegraph,  in  n  form 
saitable  both  for  the  instmetion  of  general 

readers  and  for  the  guidance  of  those  prao> 
tically  engaj^ed  in  the  art.  The  illustm- 
tions  are  copious  and  well  executed,  and  all 
the  curious  compUcationa  of  telegraphic 
mechanism,  and  the  mysterioos  waya  of 
electricity  tliat  are  made  available  to  tbe 
great  end  of  tiie  rapid  trannnisslon  of  intd- 
ligcncc,  are  described  clearly  and  fully  by 
the  author.  Mr.  Prescott  has  been  at  great 
pains  to  bring  forward  the  valuable  contri- 
butions of  foreign  nations,  especially  the 
Germans,  who  have  done  more  hi  teleg- 
raphy than  th^  have  had  credit  for,  and 
his  work  may  be  commended  for  its  com- 
prehen^ivenes-j  na  well  n."  that  thorongb- 
noss  of  treatment  wliich  is  indispensable  to 
a  first-class  manual  upon  tbe  subject. 


Lassoira  m  ELncfRHnrr.    At  tbe  Royal 

Institution.  My  .Tohn  Ttndall,  F.  R.  S. 
New  York:  D.  Appletim  &  Co.  Pp. 
118.  Price,  $1. 

Fon  entering  faito  physics  tbroogh  the 
experimental  gateway,  and  by  the  nae  of 

simple  apparatus,  electricity  has  special  ad- 
vantages. Its  experiments  are  simple,  the 
effects  di.stinct  and  striking,  and  the  theo- 
retical pathway  to  principles  not  difficult 
to  HoHow,  and  well  suited  to  exercise  the 
reasoning  powers.  Br.  TjmdaU  has  there- 
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fgtt  done  a  most  valnable  service  to  sci- 
CBC^teaching  by  preparing  this  little  nian- 
•oal,  which  is  admirably  filled  to  lay  the 
foundation  of  an  actual  aud  thorough 
knowledge  of  tiw  aeknoft.  Bla  eiqperimenta 
are  iogenioudj  simple,  and  at  the  same 
tioM  teiUng — each  one  canjliig  the  pupil 
along  a  itq»  further  in  his  progress.  The 
text  i?  clear,  pointed,  compressed,  and  at- 
tractive, as  Prof.  Tyndall  knows  so  well 
how  to  make  iU  But  it  is  almost  super- 
flooos  to  oall  the  attention  of  our  readers 
to  the  ezoeUeneM  of  tfilt  little  work,  as 
oeveral  portions  of  the  earlier  English  edi- 
tion have  been  already  pablisbed  in  the 

pages  of  this  MOMTHLT. 

Philosophical  DisGUSBioss.  ByCHAUNcrr 
Wright.  With  a  Biographical  Sketch 
of  the  Author  by  CnARLra  Eliot  Nor- 
ton. New  York :  lleury  Holt  it  Co. 
P^4M.  Prioe,|8JO. 

Tbb  Tolmno  opena  with  a  very  pleaaant 

and  appreciative  sketch  of  Mr.  Wright  by 
his  friend  Charles  Eliot  Norton,  from  w  hich 
ve  gather  that  he  was  a  pentlemnn  of  ad- 
mirable personal  traits  which  strongly  at- 
tracted ail  who  knew  him.  The  book  b« 
made  ap  of  hia  litarafy  femaina,  oonalating 
of  neariy  a  aeore  of  artldes,  eontrihutod 
dliafly  to  the  pages  of  the  Norlh  A  mcriean 
Seriew  and  to  the  Kn*ion  for  the  bat  fifteen 
years.  They  evmcc  the  strength  of  an  able 
iuid  independent  thinker;  but  the  style  in 
which  they  are  written  is  somewhat  haary. 
They  are  predominantly  critical  and  oontro. 
Tordal,  aa  the  author  doea  not  aaani  to  have 
arriTed  at  any  oonstructive  or  systematic 
Tiews  of  his  own.  He  highly  appreciated 
Mr.  Darwin,  and  championed  him  against 
the  criticisms  of  Prof.  St.  George  Mivart, 
doing  the  work  so  well  that  it  was  thought 
important  to  republiah  it  in  London.  There 
ai«  many  thinga  in  the  artidea  of  Mr. 
Wright  that  are  well  worth  preserving,  and 
his  friends  could  in  no  way  have  better 
honored  his  memory  than  by  collecting  and 
publishing  them  in  the  elegant  and  sub- 
atantial  form  which  Mr.  Holt  haa  given  to 
the  vohmie.  It  afaonld  be  mentioned  that 
two  of  the  papers,  a  fragment  on  "  Cause 
and  Effect,"  and  the  beginning  of  the  ar- 
ticle on  Lewes's  "  Problems  of  Life  and 
Mmd,"  are  pubUshed  in.  this  collection  for 
the  first  time. 


Russia.  Pv  D.  Mackknzfe  Wallace,  M.  A. 
New  York:  Henry  Holt  &l  Co.  Pp. 
680.  Frioe^$4. 

Aa  theeyeaof  ohaerreraof  intenkatiooal 
aflkirs  are  now  turned  upon  Rnaaia,  there 

will  be  an  Increasfaig  interest  in  all  that 
relates  to  the  domestic  and  social  structure 
of  that  powerful  empire.    It  is  very  rare 
that,  at  buch  a  crisis  of  curiosity,  there  ap< 
pears  a  woilc  ao  eminently  anlted  to  satisiy 
it  as  in  the  prcaent  laaoe  of  Mr.  WaUaoe'a 
volume.   It  la  a  hook  that  would  make  a 
mark  and  a  sensation  nt  any  time,  but  the 
circumstances  will  now  make  it  "  the  book 
of  the  season."   Its  author  for  the  past  six 
yeara  haa  oecnpled  himadf  with  atndying 
the  people,  the  resonroeai  and  the  insttto- 
tions  of  Russia  by  personal  (^servation 
and  careful  inquiry,  residing  in  various 
cities  and  villages  in  different  |>atf?i  of  the 
country,  most  favorable  to  varied  aud  en- 
larged familiarity  with  the  Ihota  of  which 
he  waa  fat  purauit  Mr.  WaOaoePa  book  la 
written  in  good  style,  with  no  ambition  fbr 
mere  effect,  but  in  the  direct,  common-sense 
way  of  a  writer  who  has  much  to  say,  and 
goes  directly  to  the  point.  His  descriptions 
.  are  graphic,  without  being  waatiaODM^  and 
the  treatment  of  hia  apedal  topica,  though 
cAan  fiill,  occupies  the  reader  closely  to  the 
end.    It  is  ftlll  of  Iirportant  information, 
much  of  which  is  fresh  and  novel,  in  regard 
to  the  condition  of  the  country,  its  peasant- 
life,  the  village  communities,  the  larger 
towns  and  mareaBtUe  chtaaea,  fanperlal  ad- 
mhiiatratlon  and  local  aatfgoremment,  Und 
proprietorship,  the  nobility,  edncation,  reli- 
gion, church  and  state,  military  character- 
istics, emancipation  of  the  serfs,  tlie  law. 
courts,  the  railroad  system,  social  classes, 
I  Industrial  reaovrces,  the  ftatarea  of  the 
countiy,  and  laatty,  in  the  thirty-foarth 
chapter,  the  Eastern  question,  and  the 
problem  of  territorial  expansion.    All  these 
important  subjects  Mr.  Wallace  has  handled 
with  skill,  and  with  constant  reference  to 
the  great  liberalizing  tendencies  of  the  age 
which  w  displayed  fai  Bnaaia  as  well  as 
other  leading  oouitriee,  and  under  remark* 
able  and  peeuHar  conditions.   Prefixed  to 
the  Tolume  are  two  colored  maps  of  Rus- 
sia,  one  showing  the  density  and  distribu- 
tion  of  the  population,  the.railway  system, 
and  the  grade  of  citiea  in  reapect  to  the 
number  of  thehr  Inhabitanta ;  the  othor  ox- 
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Ubitiiig  the  distribiitioa  of  the  prindpal 

agricultural  products.  Any  one  who  wUl 
familiarize  himself  a  little  with  these  maps, 
and  then  deliberately  read  the  book,  will 
probably  get  n  great  deal  more  knowledge 
than  he  could  obtain  by  months  of  travel 
b  the  Rwsfaui  Empin; 

BvoiiT  OP  TBB  CommBioms  or  Aobi- 

ccLTiRE  roB  thxYbar  1875.  Pp.536. 
Wasbiugton:  Government  Printtug-Of- 
IIm. 

Ooft  rotdert  tie  not  altogether  nnlhiidl* 
iar  with  the  matter  oontafaicd  In  thia  **Ile. 

port,**  for  we  hare  from  time  to  time  dur- 
ing the  past  year  made  flclections  from  the 
monthly  report?,  especially  of  observationa 
and  experimenta  made  by  Mr.  Glover  and 
Ifr*  ]idlartrie,  respectively  the  botanlat 
and  tile  diemlat  of  tiie  departnent  These 
are  repeated  in  the  annual  report,  or,  rath- 
er, they  are  bound  up  with  it.  The  volume 
also  contains  papers  on  the  forest-trees  of 
the  United  States,  varieties  of  fruits,  alfalfa, 
the  French  mode  of  curing  forage,  bog- 
cholera,  and  aereral  other  mlijecta  of  hi- 
tereat  to  the  agriooltariat. 

PuorKRTirs  OP  Co!msrors  Bridoes.  Bv 
C.  Bendeb,  C.  fi.  Pp.  160.  Alao,  Boil- 
n  •  ImmmTATioir.  By  F.  JT.  Bowah. 
Pp.  88.    New  York:  Yin  NoBtrand. 

Price,  60  cents  each. 

Thk  series  of  handy  volumes  on  applied 
science  to  which  these  two  treatises  belong 
needs  no  commendation  from  us.  Tbe 
iroriiB  are  of  a  ieverely  ptaetieal  nntare, 
and  their  nerita  are  well  mid«Blood  by  the 
engineers  and  medianieianB  to  whom  they 
are  addreased. 

Erracn  or  Alcoholic  Poison.  By  J.  II. 
Kbixooo,  M.  D.  Battle  Creek,  Michi- 
gan :  HeaHh  Rtfarmw  print  Pp.  IM. 

Price,  26  cents. 

Da.  Kkllooo  attempts  in  this  little 
pamphlet  to  dLscusd  the  question  of  alco- 
hol in  "its  physical,  moral,  and  social  ef- 
fecti,**  and  yet  he  flnda  room  ftr  a  kog 
chapter  of  twenty-aeven  pages  on  **Wbie 
and  the  Bible,"  in  which  he  wreatles  man- 
fully with  .«uch  contradictory  texts  as  those 
which  call  wine  "  cruel  venom  of  aspc," 
and  those  which  say  that  it  maketh  tbe 
heart  ghKL*' 


Tb  JnoB ;  A  Stndy  In  Crime,  Pauperism, 

Disease,  and  Heredity.  Also,  Further 
Studies  of  Criminals.  By  B.  L.  Duo- 
DALB,  Member  of  tlie  Sxeenthre  €3oin> 
mittee  of  the  Prison  Association,  New 
York.  With  an  Introduction  by  Elibha 
Harris,  M.  D.,  Corresponding  Secretary 
PriHon  Aasoctation.  NewTork:  6.  P. 
Putnam's  Sons. 

TiiK  title-page  is  itself  a  history  of  this 
remarkable  work.  To  the  8tuder,t  of  the 
social  sciences  this  pamphlet  is  a  valuable 
OMitribatlon,  giving  as  it  doee  in  tabwlnted 
detallB  the  Utbo  of  a  fiunily  of  large  ntnn- 
hers,  whose  condition  had  become  so  fistedly 
criminal  that  harlotry,  bastardy,  and  a  ca- 
reer of  law-breaking,  ever  gravitating  prison- 
ward,  had  become  tbe  inevitable  heirship  of 
the  **Jnke8,*'  the  word  itadf  twooming  a 
synuuyn  of  eriL 

Early  Migrations.— Origin  or  rnF.  riiivrsK 
Race.  Philosophy  of  their  £arly  De- 
velopment, with  an  Inquiry  into  tiM  Bvi- 
deuces  of  their  American  Origin ;  sug- 
gesting the  Great  Antiquity  of  Kaces  on 
the  American  Continent. 

JaPAmni  WnnoKf ,  stranded  and  pielced  ap 

adriiY  in  the  North  Padfio  OCCOB,  eth- 

nologically  considered. 

Early  Maritime  Intercourse  of  Ancient 
Whtbbh  Nations,  chronologically  ar- 
ranged and  ethnologically  considered. 

The  above  are  from  the  '*  Proceeding* 
of  the  California  Academy  of  Seier.rfs," 
1876 ;  each  has  the  common  heading,  "  Early 
Migrations,"  and  their  Mthor  ia  Chariee 
Woioott  Brooks.  The  pamphlets  give  evi- 
dence of  large  research,  and  are  at  least  in- 
genious. The  drift  is  toward  the  settlement 
of  China  from  the  American  Continent, 
probably  Peru.  Is  not  the  following  state- 
ment made  carelessly  ?  "  North  American 
Indiana  have  never  been  cannibala"  (**  Ori- 
gin of  the  Chinese  Race,**  p.  St).  Do  not 
the  discoveries  of  the  late  Prof.  Wyman,  in 
the  shell -heaps  of  Florida,  q^eak  to  the 
contrary  ? 

AnoBBSB  BBroKB  TRB  Sr.  Loim  Acaimdit 

or  SciENCK,  at  it.**  Annual  Mooting  for 
1677,  by  the  President,  Charles  V.  Kki- 
LET.  81.  Louis,  Mas  R.  P.  Stndl^  * 
Co. 

Am  interesting  risumS  of  the  year,  in 
matters  pertaining  to  the  biological  sciences- 
with,  perhaps,  a  special  attention  to  home 
work. 
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A  Practical  Trfatisk  05  Diskases  or  the  i 
Skik.  By  L0UI8  A.  DuHBiNO,  M.  D., 
FltlfMSor  of  Diseases  of  the  Skin  in  the 
Hbtlrftal  of  the  UniTereity  of  Pennsyl- 
vn^;  Physician  to  the  Dispensary  ibr 
Skin-Diseaaes,  PhUaddphw;  Author  of 
Atlas  of  Skin-Diseases,  etc.  Philadel- 
phia: J.  B.  lappinoott  It  Co.  Pp.  ttOO. 
Ftice,  $0. 

As  ft  munul  of  dennatology  for  the 

nedical  practitioner  this  treatise  will  be 
found  valuable  and  satisfactory.    It  i.^  prac- 
tical, thorough,   and  eystcinatic,  without 
claiming  to  be  exhaustive,  in  the  erudition 
of  the  subject,  or  the  dctuilaof  tit  WatOii- 
etl  literatnra    It  preMnto  ih«  dements 
of  the  latoeet  eondsely,  giring  all  the  im- 
portant facts  in  connection  with  each  dis- 
ease treated  of    In  classification  Dr.  Duh- 
ring  follows  the  authority  of  the  celebrated 
Prof.  Hebra,  of  the  Uuiversity  of  Vienna, 
Us  fforawr  tetefaer,  tnd  to  whom  the  pres- 
ent wotkie  dedicated.  Aepedalandblghly- 
commendable  feature  of  Dr.  Duhring'a  work 
is  the  definition  of  the  various  skin-diseases, 
which  he  has  made  out  Irom  the  standpoint 
of  clinical  observation  with  a. view  to  its 
practical  usefuhiesa,  and  wldieli  oooeiste 
meinlj  of  tneefaiet  deeeiiptioni  of  diarao- 
leiiitie  leeioni  end  ejnptoms,  where  the 
CMes  were  not  too  complex  and  obscure  to 
make  clear  definition  possible.    In  the  sec- 
tions devoted  to  treatment,  while  the  author 
makes  due  reference  to  all  those  methods 
Ifcat  are  favorably  regarded  by  the  pro- 
fcMdon,  be  has  also  broiq^t  ditliBeay  for- 
went  tboee  remedies  sod  modes  of  treat- 
ment  thet  be  has  found  of  greatest  benefit 
in  his  own  tnedical  experience. 

Skin-diseases  appear  to  undergo  grave 
modifications  in  different  geographical  cir- 
enmftances,  so  that  «eli*eseented  treatises 
npon  the  snlijeet  fai  one  country  are  liable 
to  lose  their  accuracy  when  applied  to  other 
conntries.  On  this  point  Dr.  Duhring  re- 
marks :  "  I  can  but  incidentally  refer  to  the 
fact  that  disorders  of  the  skin  manifest 
more  or  less  variation  hi  type  as  they  occur 
in  one  or  in  snotiier  part  of  the  world. 
Baving  liad  some  few  years  ago  fitforable 
opportunitiefl  for  observing  a  large  number 
of  cutaneous  affections  in  the  various  coun- 
tries of  Europe,  and  since  then  of  studying 
these  diseases  in  the  United  States,  I  can 
state  that  in  many  instances  they  diflfer 
vatariany  hi  type  as  tb«y  are  seen  on  the 


two  continents.  Without  entering  into  this 
interesting  subject,  it  may  be  remarked 
that  the  diseases  net  with  here  resemble 
more  doeely  those  of  Great  Britafai  than. 

those  of  dther  France  or  Germany.  A 

recognition  of  this  fact  muBt,  I  think,  go 
far  in  accounting  for  the  discrepancies 
which  exist  in  the  descriptions  of  certain 
diseases  as  given  by  trustworthy  obserr- 
era." 

Ancient  PAflAit  and  Modebn  CnaisTiAH 
Stmboltsm.  I?y  ThoMAS  Inman,  M.  I). 
Pp.  174.  With  numerous  lllu8tratioiiti. 
MewTork:  Boaton.  Fiice^fS. 

Tn  exceedingly  cnrlons  figures  which 
abound  in  this  volume  giro  to  it  nearly  all 

the  value  which  it  possesses.  The  book 
contains  no  less  than  180  woodcut  figures, 
together  with  19  lithograph  plates  of  full- 
page  size.  With  hardly  a  single  exception, 
they  are  more  or  less  plainly  symbolical  of 
sensttty  in  reU^on.  The  anthor  has  un- 
doubtedly rendered  a  great  service  to  stu- 
dents  of  that  particular  aspect  of  the  re- 
ligious idea,  by  bringing  together  so  many 
interesting  memorials  of  the  wide  diSh- 
idon  of  sez<won»hip.  His  own  remuks  and 
tqpecalatioDS,  howerer,  do  not  carry  mndi 
weight. 

We  reproduce  some  of  the  things  said 
by  the  London  Swmkm  fa&  reference  to 
Amott's  "  Physics,**  which,  hi  its  new  fbnn, 
is  attracting  much  attention : 

"  It  was  in  1827  that  Dr.  Arnott  took 
the  world  by  stonn.  The  publication,  in 
that  vear,  of  the  first  volume  of  the  'Ele- 
menta  of  Physics '  was  probably  the  great- 
est *sensation'  erer  made  by  a  sdoitific 
work,  pnrdy  as  an  expoeition.  Tlie  first 
edition  was  sold  in  a  few  days ;  a  fccond 
had  to  be  followed  by  a  third,  a  fourth,  and 
a  tifth,  in  as  many  years.  If  the  author  had 
devoted  himself  to  keeping  it  up  by  the 
necessary  improrcments,  it  would  liare  long 
continued  to  distance  all  competition  in  its 
own  walk.  It  had  an  equal  run  In  America, 
and  was  translated  into  nearly  all  the  Con- 
tinental languages.  The  popularity  of  the 
book  was  not  due  to  any  meretricious  qual- 
ities. There  was  an  extraordinaiy  proAuion 
of  interesting  examples,  bat  these  faiterfcred 
less  thsn  fai  almost  sny  other  popular  work 
with  the  noderstsadbg  of  the  doctrines— 
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in  fact,  were,  as  they  ouplit  to  be,  aids  to 
the  proper  end  of  the  teuher.  The  best 
praof  «r  «iila  WH  «lM  malMr  or  MMdnl 
mindii  that  were  ftimulatcd  to  a  geientific 
or  intellwtuttl  carwir  bj  the  study  of  the 
work.  Tlie  hearty  tcsUmony  borne  by 
Herechel  and  WheweU  tp  the  merits  of  the 
'  Physics,'  tcUaMa  M  iraO  m  expository, 
was  incOflUptllbla  Iffth  Wf  isflHini  «f  «Up- 
trap. 

<*ltirmdd  ba  euyte  tatlbitii  Ae  «u«, 

or  rather  Am  gailus,  of  Amotf,  in  thf  com. 
position  of  his  boolt.  He  had  ^at  lit^-r- 
Wtj  power,  in  the  mere  eommand  of  ezpres- 
aloa,  Mid  la  th«  oompMition  of  his  sen* 
tenecM,  which  are  hoOi  tadd  and  flowing. 
Many  scioiuific  writers  hsTC  had  this  much. 
But  be  had  also  a  thorough  and  unfaltering 
pweeptioiief  ttwhtePeetnaienidtlBtiMof 
an  average  reader,  and  m  vor  for  a  moment 
presumed  too  much  upon  thrae.  He  la- 
bored, with  no  small  success,  to  bring  the 
doctrhiee  or  natural  philoeophy  down  to  a 
level  of  mind  that  had  never  before  been 
permeated  by  them ;  ami,  if  any  part  of 
the  sutgeot  waa  bopdessly  intnotabie,  he 
pund  Hby. 

"  nesi(le->  hi-i  amn^ix^d  stors  Of  popular 
iilustrations,  stated  in  easj  bagMge,  the 
mek  had  flic  ftuthair  ehum  of  •  apatto  of 
sentiment  or  eloquence,  often  enon^  at- 
tempted  in  connection  with  science,  but  not 
often  so  well  Iccpt  up.  The  author  fully 
compiled  with  Plato's  coodition  of  philo- 
■opUfld  imAias—^  exMbIt  th«  goodness 

of  tikO  divine  plan  of  the  Tusnios.  His  elo- 
quent  paangee  on  this  subject,  together 
with  Ua  ehoiceat  illnitiaMOM  of  phyakal 
laws,  were  largely  adopted  iato  Iha  taat- 
mon-school  readln^-lKwIo. 

"TIm  new  editors  l.Hvo  Hhown  them- 
adves  awara  of  the  backward  state  of  the 
exposition  la  nany  parts,  and  have  ftaely 
employed  the  pow(_r  of  eicii-inn  juiJ  .<ul> 
atitation.  We  should  say,  from  a  rough 
ertbaata^  fhat  a  fldl  half  of  the  irarfc  is 
new.  In  the  branches  of  .\coustics,  Heat, 
Light,  and  Electricity,  many  additions  were 
ohrionslj  naecMarj.  In  MadMudea,  there 
baa  baaa  aora  pcranaiaei^  aad  Amatt'a 
etpoaftfon  la  leaa  fnterftted  wMi ;  hot  It 
was  esseiiiial  to  suf'iilciin'nt  liis  chapter  on 
Votion  and  Force  with  a  view  of  the  doc- 
trine ofeonaamtioa  of  anaigr,  vUah  tha 


auth<ir  woitlil  Iinv>'  been  dfli^htcd  to  h a.n- 
dle  in  bis  own  peculiar  way,  but  scarcely 
touched  npoQ  avaa  In  Ui  lataat  afilioai. 
However  the  work  of  revision  may  have 
been  distributed  among  the  three  editors, 
they  have  been  suooeaaftd  In  bringfaig  «p 
the  antyeota  to  tha  nMtt  meant  views,  and 
faiilhiatratfngtiiem  bjwdl-dioBen  examples 
an  i  iHacraras..  The  work  is  one  likely  to 
keep  its  place  among  treatises  on  a  simi^ 
aeala.  SztaBdlBg  to  aaariy  900  pagea,  it 
comprises  a  tnlcraMy  full  body  of  informa- 
tion in  all  the  branches,  while  the  reader 
has  sUU  tha  benefit  of  the  czpoeitory  genius 
aad  aloqaance  that  chanuod  and  astoaiahad 
tha  woild  forty  years  ago,  and  haa  not  yot 
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Cotton-Ciltire  in  Egypt.— While  tlie 

Khe<live  i-J  taxing  to  the  utmost  the  re- 
Boarcos  of  his  dominions  in  hia  desire  to 
subjugate  his  southern  neighbors,  he  roust 
regard  as  littie  less  than  providential  the  re- 
puted diiooTOTy  of  a  new  end  eztimordU 
lUtfily^roduotive  spedea  of  cotton-piutt^ 
the  general  cultivation  of  wliicli  in  tlw  cot> 
ton-fielfls  of  Ktrypt  will,  it  is  paid,  more 
than  double  the  present  annual  product. 
According  to  a  correspondent  of  the  Lon- 
don  Ttmet,  in  the  aatonm  of  1878,  •  Copt 
liring  in  die  iqiper  park  of  the  Delte,  at  a 
place  called  Berket-eI<Sab,  a  station  of  the 
Cairo  Railway,  in  the  province  of  Menuf, 
noticed  a  plant  in  a  cotton-field  wholly  dif- 
ferent  from  the  rest.  He  collected  the  pods, 
sepaimted  tlie  leed,  and  planted  it  in  aeerel 
in  an  ieokted  plot  of  ground.  For  three 
years  lie  hat  carried  on  the  cnlti?ation,  and 


now  there  are  caid  to  be  from  800  to  1,000 
pounds  in  the  country,  and  the  seed  \^  sold 
in  the  public  market.  This  seed  is  gold  at 
a  price  tweuty-hvo  or  thirty  times  higher 
than  the  oomnun  kind. 

Compaifog  the  product  of  this  plant 
with  the*  of  the  old,  the  JhnM  ooneepgnd- 
ent  remarks : 

"An  artUh  (iTO  ponnde)  of  ordinary  cotton- 
seed BOWS  ou  au  average  eight /nfdaiu  (acrei), 
•ad  peodacas  foarsanlofv  (100  poaBda)of  cot- 
ton In  seed— that  1b  to  mv,  tho  cotton  with  the 
seed  Inside  U  as  It  conies  oat  of  the  cotton-pod. 
TaUnff  this  ylsid  as  the  amaK^  every  ardeb 
planted  prodacee  ^2  cantar«  of  pinni-d  cotton, 
and  aboat  M  ardebe  of  seed.  An  ardeb  of  seed 
of  the  new  speeles  sows,  like  the  other,  el?bt 
feddann ;  but  Its  yield  is  mon^  than  treblp,  and 
baa  even  been  sta^  at  flrefold.  But  my  most 
tmstweilhy  tofonnaat  only  nrtvea  tea  cants  rs  per 
feddan,  which  I  may  add  tho  amount  taken  by 
one  of  the  leading  firms  as  the  basis  of  thehr  cal- 
colatlottssstothceflbetcrtbeDewplant  Tbey 
add  that  It  if*  didicalt  to  eay  exactly  what  would 
be  the  ordlnaiy  jield,  as  all  retuma  hitherto 
•re  the  rasiilt  of  exceptional  cnltare  on  a  small 
scale.  On  this  calculation  of  ten  cantara,  each 
ardeb  of  seed  woald  produce  80  cantara  of  cot* 
ton  in  seed— that  Is  to  say,  over  doable  the 
amount  prodoced  by  ordinary  seed.  At  pres- 
ent prices  each  ardeb  would  return  about  £-UQ 
in  seed  and  cotton  together,  instead  of  itiHi  as 
it  does  now.  The  new  cotton,  I  an  aaannd  on 
thobc«t  nntliorlty,  i-  of  t'ood  appearance,  com- 
mercluUy  tpL-aking,  ami  quite  tqual  iu  quality 
to  the  ordinary  Egyptten  cotton.  The  plant 
grows  In  a  dllTerent  manner  from  the  ordinary 
cotton-plaut.  it  grows  to  about  the  height  of 
ten  fieet,  baa  a  straight,  yerttcal  slsm,  wttheat 
branches,  with  very  few  leaves,  and  is  thickly 
studded  with  pods.  Seventy  are  said  to  have 
been  gathered  firom  the  first  plant  dlscoyered. 
The  ordinary  cotton  Is  found  on  a  shrub  some 
foar  to  five  feet  high,  with  spreading  branches. 
Nearly  a  y^rd  naat  be  left  for  air,  ll|{ht,  and 
growing-room  between  each  phrnb,  whereas  the 
new  plant,  from  the  absence  of  branchee,  re> 
qulves  cniy  bslf  tbc  spice.** 

TestinoBlals  to  BIr.  Darwin.— On  tho 

occMion  of  his  sixty-ninth  birthday,  Mr. 
Darwin  was  the  recipient  of  two  highly- 
gratifying  testimonials  of  esteem  from  sci> 
entiflc  men  in  Germany  and  in  the  Nether- 
lands. Froni  Gennany  came  an  alhnm  oon> 
taining  the  photographs  of  154  i^cientifie 
men  ;  it  was  inscribed,  "  Dcm  Reforniator 
dcr  Xaturpeschichte (To  the  Keformcr 
of  Natural  History).  The  ofTering  of  the 
Dntdi  9nmU»  also  consisted  of  an  slhnm, 
with  photographs  <rf  217  of  his  admirers  in 
the  Nelheilands.  Aeoonpsnyhig  the  tatter 
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tastiinonial  ^va^4  a  letter  in  which  were  set 
forth  in  pretty  full  detail  the  Inbow  of 
Dutch  naturalists  betui  e  Darwin's  time  aad 
since  iu  propagating  views  akin  to  those 
known  as  **  Darwinian.**  The  lint  name 
nentifUMd  in  tl&e  letter  is  that  of  Dr.  J.  B. 
Doomik,  who  in  1816  went  out  to  Java, 
and  spent  the  remainder  of  his  life  in  India. 
In  hi.s  published  works  he  held  that  the 
various  modihcations  in  which  life  was  re- 
Tealed  in  oonaecutiTe  timet  originated  ftom 
one  anoUier.  Doomllc  bad  no  influence  on 
tlie  ihoof^t  of  ilia  time,  howerer,  and  hi^ 
tlieories  were  forgotten.  In  1849  was  pub- 
lished a  Dutch  translation  of  the  "  Vestiges 
of  the  Natural  History  of  Creation."  Thiu 
work  was  coldly  received  by  the  reprceenta- 
(iTOi  of  nstnial  aeience  In  the  MetherlandBi 
bat  found  &Tor  with  the  general  poMic, 
and  reached  a  third  edition.  Of  the  few 
Dutch  scientific  men  who  early  recognized 
the  importance  of  the  theory  of  develop- 
ment two  are  named — F.  C.  Dondera  and 
P.  Hartlng.  The  former  bi  1848  eqneeeed 
the  opinion  that  in  the  gradual  ehange  of 
Ibim  oonaequent  upon  ehange  of  c  ircum- 
stances may  lie  the  cause  of  differences 
which  we  are  wont  to  designate  as  species ; 
and  the  latter  in  1856  expressed  similar 
views. 

While  visiting  Utrecht  hi  1868,  Sir 
Charles  Lyell  called  the  attention  of  the 

professors  of  the  university  to  a  paper  by 
Wallace,  in  the  Journal  of  the  Linntfan  So- 
eieftf,  and  announced  as  forthcoming  a  work 
by  Darwin  ('*  The  Origin  of  Species  ")  which 
could  not  fidl  to  make  some  nolMi  Har- 
tlng soon  after  deeUred  hfaaself  n  partisan 
of  die  development  hypotheela,  and  in  this 
he  was  followeii  hv  another  professor  in  the 
same  university  (Utrecht),  Miguel,  Profess- 
or ot  iiotauy.  la  the  mean  time  "  The 
Origfai  of  Speeics**  had  been  traudatcd  in- 
to Dtttdi  by  F.  0.  Wfadder.  The  Darwin- 
ian views  were  now  enthusiastically  adopted 
in  the  Nctfu  rlaniis,  especially  by  the  younger 
pcientifie  men,  under  tlic  lead  of  Emil  Sc- 
lenka,  then  Professor  ot  Zoology  at  Ley- 
den.  Groningen  aad  Amsterdam  were  not 
tardy  in  following  the  lead  of  Utrecht  and 
Leyden;  fai  short,  the  Darwinian  theory  of 
devrlopmcnt  was  very  generally  accepted 
throughout  the  N'rthrrlands,  and  Dutch 
translations  wore  published  of    The  De- 


scent of  Man "  and  "  The  Expression  of 
the  Emotions  in  Man  and  Animals,'"  both 
by  Dr.  llartogh  Ueys  van  Zouteveen.  lu 
his  reply  to  this  letter,  Mr.  Darwiu  cxprcs:^- 
es  his  "  obUgation  for  the  very  Interesting 
hfalory  eontdned  In  It  of  the  progress  of 
opini(m  in  the  Netherlands  with  respect  to 
evolution,  the  whole  of  which  is  quite  new 
to  me." 

Igienit  Eiterprise* — The  black-alate 
beds  of  PennsylTaida  hsTe  again  and  agidn 

lured  irangniiit  ooal-huniers  to  loss  of  tiiue, 
labor,  and  money.  In  that  State  it  is  the 
black  slate  that  plays  the  "will-o'-the-wisp'' 
to  the  eager  searcher  after  hidden  wealih  ; 
ekewhere  it  is  iron  pyrites  being  mistakvu 
for  gold,  or  quarts  for  diamonds ;  end  where 
natural  deposits  of 'wealth  are  out  of  the 
question,  men  dig  Into  the  ground  in  search 
of  treasure  supposed  to  have  been  buriel 
by  famous  buccaneefs  or  noted  miners. 
Prof.  Feraifer  Frazer  lately'  told,  at  a  meeting 
of  the  Aeademy  of  Natotal  Sdences,  Phihu 
delpliia,the  story  of  one  of  these  searchers 
for  mineral  wealth.  A  farmer  of  Franklin 
County,  Pennsylvania,  had  a  dream,  in  which 
he  became  aware  of  the  existence  of  a  "  treas- 
ure" in  a  certain  field.  On  repairing  to  the 
spot  he  began  to  dig,  and  at  the  first  stroke 
of  the  spade,"  as  he  says,  "  black  dirt  was 
turned  up^  and  ate  short  distanoe  below  the 
surface  oosl  was  found  equal,**  In  the  opI» 
ion  of  persons  supposed  to  be  experts,  "to 
the  best  Lykens  Valley  coal."  To  work  the 
vein,  a  tunnel  330  feet  lonpc  was  cut  at  con- 
siderable cost.  The  "coal"  was  sent  to 
Pnf.  Fkuier  for  analysis ;  it  was  prononnosd 
to  be  Uaek  alste^  with  «  small  percentage 
of  carbon,  and  that  chiefly  graphite.  It  is 
one  of  the  principal  objects  of  a  geological 
.survey  to  save  people  from  makinj;  mistakes 
like  this  of  the  Franklin  County  farmer. 

FnimlOm  tf  Xcar-fllghltiMM  to 

Scheekv— The  effects  of  school-life,  in  pro- 
ducing near-sightedness  in  the  pupils,  have 
for  some  time  been  made  the  subject  of  sys- 
tematic study  by  Dr.  C.  K.  Agnew,  of  New 
York.  In  a  recent  address  before  the  Med- 
Ico-Legal  Society,  be  stated  the  resulta  of 
an  investigation  made  In  varioua  schoola  of 
Cincinnati,  New  York,  and  BrooUyn.  The 
number  of  students  examined  was  M^^i  ^ 
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whom  6i0  wire  In  CSmiimati,  649  in  New 

Tork,  and  300  in  Brooklyn,  Of  the  630 
CiiKiiinati  pupils,  209  were  from  the  dis- 
trict-schools, and  of  these  83 1  per  cent, 
had  natural,  or  emmetropic  eves,  while  10 
per  cent  were  ncttT'^^ited.  In  the  iater- 
nediate  sehoob,  210  aelurian  were  exam- 
ined, and  of  Umm  80  per  cent,  were  natural, 
and  14  per  cent,  near-sighted.  In  the  nor- 
mal high-schools,  the  eyes  of  210  students 
were  examined,  and  of  these  78  per  cent, 
were  emmetropic,  and  16  per  cent  near- 
■iglhted.  All  this  goca  to  ahow  that  near- 
sightedneaa  ia  a  prognadTe  diaeaae  la  the 
schools.  The  results  for  the  other  two 
cities  teach  the  same  lesson. 

The  549  students  mentioned  above  as 
examined  in  New  York  belonged  to  the  New 
Toric  OoUcga.  H«M|iii  the  faitrodiietory 
claaaea,  6H  par  cent  ware  fomA.  enune- 
tropie,  and  29  per  cent,  near-^hted.  In 
the  freshman  class  42i  per  cent,  had  natu- 
ral eyes,  aud  40  percent,  were  uear-slghted. 
In  the  sophomore  cla^s  uo  very  material 
dlftdWMa  from  what  waa  obaerred  in  the 
precediBg  elaaaca;  bat  in  the  Jonlor  daas 
87  per  oant  had  natural  eyea»  and  S6  par 
cent,  were  near-sighted.  In  the  senior  class 
50  per  cent,  had  normal  eyes,  and  37  per 
cent,  were  near  -  sighted.  The  Brooklyn 
students  examined  belonged  to  the  Folj- 
.  taehaleiBatitaltorthataity.  Here,  in  the 
Aoademie  department,  66  per  cent,  were 
emmetropic,  and  10  per  cent,  near-sighted. 
In  the  collegiate  department  { a  higher 
grade),  53  per  cent,  were  emmetropic,  and 
2S^  per  cent,  were  near-sighted. 

Istrenanieal  ObserraUeas  ea  the  RaelLjr 
■•nlriM>— It  ia  stated  by  PioC  Henry 
Draper,  in  the  Febraary  nnmber  of  the 

Amerietm  Journal  of  Science^  that,  daring 
two  years  when  he  photographed  the  moon 
every  moonlight  night  at  Hastings-on-the- 
Uudson,  there  were  only  three  occasiuns 
^Aum  iSbm  tkt  waa  atffl  anoagit  to  give  good 
Naoha.  Oat  of  1,600  lunar  negatiTea,  only 
one  or  two  were  really  fine  picture!^. 

Last  summer,  during  a  trip  to  the  Rocky 
Mountains,  he  took  with  him  a  small  achro- 
matic, hoping  to  find  more  steadiness  of 
the  atmosphere  at  great  elevations,  bat  waa 
dbappolBted.  At  Salt  Lake  4,660 
ftet  abofo  thasea,Oapai]a  twhkled  aa  bad- 


ly,  both  to  the  naked  ^  amd^  the  tele- 
scope, as  he  ever  saw  it  at  the  sca-lerol. 

At  Fort  Steele,  near  7,<>00  feet  eleva- 
tion, Aniare.s  twinkled  very  much  ;  and  at 
Camp  Douglas,  5,250  feet  above  the  sea, 
the  twInkUag  of  aavanl  atais  wamined 
waa  anrpririBf^y  great. 

At  one  point,  however,  he  found  tiM  at> 
mospliere  without  undulations,  and  the  stars 
shone  through  it  with  a  steady  light.  The 
central  disk  of  Arcturus,  he  says,  was  bard 
and  sliarply  defined ;  Antares  near  setting 
hardly  twinkled  at  all;  the  moon  waa  per. 
fectly  ateady. 

This  point  of  obserration  waa  Oot  far 
from  Fort  Steele,  in  the  main  range  of  the 
Rocky  Mountains,  at  an  elevation  of  8,9<iO 
feet  above  the  sea.  Distant  objects  seemed 
near  hi  the  traaspaient  air.  The  aky  waa 
not  Uaek,  aa  ha  expcoted,  bat  of  a  light 
blue;  the  moon,  however,  was  near  its  fulL 

Another  trial  was  made  at  Trout  Lake, 
nearly  10,000  feet  above  the  sea-level,  and 
the  air  was  found  to  be  uubtcady  but  trans- 
parent. At  this  point,  however,  intense  cold, 
llarce  winda,  aiid  heavy  anoW'lUli,  ocear, 
making  the  location  of  an  obaarvatoiy  here 
undesirable. 

Dr.  Draper  concludes  that  the  atmos- 
phere in  these  high  regions,  although  more 
transparent,  is  quite  as  tremulous  as  at  the 
occaii*lerel  at  New  Toik. 

lilMua  if  HMt  •■  tthmli  CQ■I■^ 

tlTlty.— Till  very  recently  it  was  held  to  be 
a  law  of  Nature  that  the  galvanic  conduc- 
tivity of  all  metals  and  metalloids  is  diniin- 
ished  by  rise  of  temperature.  It  has  been 
shown,  however,  that  'selenium  la  an  ex- 
oeptio&to  thia  role^  ita  oondocthrlty  befaig 
faiorcaaad  by  heating.  And  now  a  Ihrther 
exception  must  be  made  in  the  case  of 
tellurium,  a  body  closely  allied  to  selenium. 
We  have  already  (in  vol.  x.,  p.  115)  given 
an  account  of  Siemens's  researches  on  the 
action  of  light  on  adenfaim;  wenowpreaent 
a  aynopais  of  the  reaalta  obtained  by  IVans 
Exner  in  bis  experimeota  wiA.  teUnrium. 
Three  bars  of  tellurium  were  prepared. 
Bar  1  broke  before  its  dimensions  wore 
determined ;  bar  2  was  54  milUmetres  in 
length  and  M  mlllfaiwtvca  diameter;  bar  6 
waa  166  mlDhnetraa  in  lei^h  and  8.78  mil- 
Bmatraa  diameter.  BarlwaaheatadtotOO*  ^ 
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Gent,  and  thai  dowly  cooled.  The  reeist- 
aacc  increased  up  to  90°,  and  thencefonrard 

gradually  decretiscd.  In  cool  in, cr,  rcsHtance  ' 
steadily  increased  from  200  down  to  the 
rootn-temperature.  Tliis  increase  was  so 
great  that  at  the  end  of  the  ezpetimeat  the 
reeiattace  waa  afac  tiaca  what  it  waa  at  tlie 
bagiimiiig,  temperatares  befaig  eqaaL  The 
aame  bar  having  been  again  heated  from 
20°  to  200'  Cent,  there  was  po  turning- 
point,  and  the  resistance  decreased  steadily 
to  the  end,  and  increaiied  continuously 
throughout  in  tlia  cooliBg;  Init  at  the  and 
the  reaistancia  waa  leaa  than  at  tiia  bagin- 
ning. 

Bar  2  behaved  essentially  like  bar  1 ;  the 
tuming-poiut,  however,  was  much  higher, 
▼iz.,  140°.  With  bar  3  five  series  of  experi- 
menti  were  made,  and  with  qidte  ifaailar  re> 
aolta.  With  the  liiat  heating  than  waa  a 
turning-point,  which  did  not  appear  with 
after-heatings.  At  the  maximum  temper- 
ature, the  resistance  was  pretty  constant, 
while  the  rcsiptancea  at  the  beginning  and 
end  of  the  expert  men  Is  were  very  irregular. 

DMtncdMi  af  Qenu  it  Ltw  Teapera- 
tutfi— Prof.  Tyndall,  ina  eonunnnioatiiui  to 
tiia  London  Royal  Society,  shows  how  heat, 
when  discontinuously  applied,  though  the 
temperature  be  below  the  boilin<r-poiiit 
of  water,  efiectually  sterilizes  organic  inlu- 
aiona.  la  all  aneh  inftutona,  he  obaema, 
theiw  ia  aperiod  of  latent  praoeding  thefar 
doading  with  Tirible  bacteria.  Daring  this 
period  the  germs  arc  beincr  prepared  for 
their  emergence  into  the  complete  organ- 
ism. They  reach  the  end  of  this  period 
of  preparation  inecessively,  the  period  of 
latency  of  any  germ  depending  .on  ita  cob- 
dilion  aa  r^uda  dryneaa  and  iadnatfaiL 
The  author*s  mode  of  proceeding  is  this: 
Before  the  latent  period  of  any  of  the 
germ.''  has  been  completed — pay  n  few 
hours  after  the  preparation  of  the  infusion 
—ha  subjccU  it  for  a  brief  intanral  to  a 
teuperatare  which  may  be  under  that  of 
boiling  water.  Sooh  loftened  and  rivified 
germs  as  are  on  the  point  of  passing  into 
active  life  are  thereby  killed  ;  others  not 
yet  softened  remain  intact.  This  process  he 
repeats  well  witldn  the  interval  necessary 
for  the  moat  adtaneed  of  tboae  othera  to 
ftniah  their  period  of  lataw^.  Tba  nvn- 


ber  of  undeatroyad  genna  ia  ftirthar  dhnin- 

ished  by  this  second  heating.  After  a 
'  number  of  repetition?,  which  varie?  with 
the  character  of  the  germs,  the  infusion, 
however  obstinate,  is  completely  sterilized. 
The  petfoda  of  heating  naod  not  cieoed 
a  fraetion  of  a  nimita  In  dniatioB.  Snm 
them  up  in  the  case  of  an  infusion  whldi 
they  liavc  perfectly  sterilized :  they  amount 
altogether  to,  pay,  five  minutes.  Boil  an- 
other sample  of  the  same  infusion  continu- 
ously for  fifteen  or  even  sixty  minutes,  and 
yet  it  la  not  aterillied,  altboogb  the  teoi- 
peratore  is  U^iar  and  ita  time  of  applica- 
tion more  tlian  tenfold  that  which,  discoo* 
tinuously  ap^iad,  inlaUihly  produoea  bar- 
renness. 

ExtlMlliB  Of  a  PrahlsUric  Bacc«— The 
eztfaiotioB  of  tihe  partially  didUaed  race  who 
oneo  dwelt  in  the  Boeky  M oantain  region 
was  probably  the  result  of  aomo  great  geo> 

logical  change.  The  cotmtry  is  naturally 
arid,  but  doubtless  when  this  nearly-for- 
gotten people  dwelt  here  in  the  numerous 
cities  whose  ruins  are  still  to  be  seen  the 
eonditlona  of  life  ware  mora  fh^oiablo. 
The  annala  of  thla  Intareadng  vaoa  havw 
perished  wltili  them,  and  the  history  of  their 
downfall  is  now  matter  for  cotijecture.  Mr. 
F.  S.  Dellenbaugh,  of  the  Buffalo  Society 
of  Natural  Sciences,  describes  as  foUowa 
tho  oonrse  of  eventa  which  resulted  fai  the 
ezlinctioB  of  tiio  Shinamoa;  When  the 
change  occurred,  **  the  inhabitanta,  not  un- 
derstanding the  sdence  of  irrigation,  be- 
held their  crops  slowly  but  surely  failing 
evory  year.  The  inevitable  result  was  fam- 
ine. By  this  their  hardy  constitutions  were 
waakaocd,  and  the  way  waa  pnpared  for 
aomo  groat  apMenie  that  awopt  away  dioa^ 
sanda,  and  left  them  in  a  melancholy  con- 
dition. Then  the  epidemic  was,  possibly, 
soon  followed  by  the  appearan co  of  the  In- 
dian, so  entirely  different  from  the  Sliinumo. 
He  waa  fhrodooa,  treadienraa,  eouiing. 
Lykig,  ehaatbg,  atealhig;  mnrdoring,  were 
his  pastimes.  Then,  it  is  no  wonder  that 
the  Shinumo,  in  his  emaciated  condition, 
was  compelled  to  retreat  before  the  impetu- 
ous attack  of  such  a  foe.  He  was  no  war- 
rior— no  hunter.  He  had  depended  almoat 
entifdy  on  hia  knowladgo  of  agiionltuefor 
hia  poaoafid  exiatanoe.  It  waa  fanpoaaible 
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br  him  to  aet  on  the  defenrfre,  and  sk  die 
same  tint  anccessfully  till  the  soil.  The 

Indian  was  constantly  on  the  alert  to  sur- 
prise him.  He  must  fall  back  and  jield 
luore  territory  to  the  exacting  intruder. 
Tanqiiihed  and  diaooorageU,  he  IbrtUled 
hfinaoif  fai  plaeea  estnmdy  diffleiilt  of  ao- 
eeas ;  built  cliff^houses ;  lived  in  cavefl,  and 
finally  became  extinct.  The  diTistona  on 
the  south  side  of  the  Colorado  fared  sonie- 
wbat  better,  for  the  stupendous  chasms  of 
tiie  river  form  a  bavriar  Ibat  can  only  be 
eroaaed  trith  aneeeaa  at  aeveral  wMdy- 
separated  points.  Consequently,  when  the 
Indian  reached  this  obstacle,  his  easy  ! 
pro;rress  southward  was  interrupted.  The  ' 
crus«iin^-I><)int8,  too,  which  of  ooarse  were 
well  knowQ  to  the  Shinumos,  had  been 
atrongly  fociUed  by  their  aoMiery,  and 
tbna  a  douUe  eheok  ma  pieaanled  to  tlw 
ioTasioii.  The  people  then  aqjofed  com- 
paratiTe  peace,  till,  in  the  course  of  their 
nomadic  wanderings,  the  Indiana  di.scov- 
ered  that  there  was  an  end  to  the  cailon 
bttrrier,  and  were  oaee  moee  able  to  cope 
with  Ihehr  aatagoniata  auder  ftvoraliie  an- 
apioes.  The  Shinumos  were  again  slowly 
driven  back,  and  at  the  dawn  of  our  knowl- 
edge of  the  ri'fiion  wc  find  surviving  only  a 
mere  handful  uf  their  kindred,  in  the  Pue- 
blo tribes,  who  were  still  defending  their 
fortieaa>liomaa,  as  thej  had  been  for  een> 
tariea." 

■mat  OathrealL  ef  a  Saidwicb  Island 

Volrano. — Tlie  volcano  of  Mauna  Loa,  Ha- 
waii, was  lately  active  for  a  few  days,  com- 
mencing on  the  evening  of  February  14th. 
A  oorreapendent  of  tfie  Am  JWmcfaeo 
CknMi  atatea  that  the  oatbreak  waa  ex- 
tremefy  aadden  and  Solent: 

"The  point  of  activity  was  the  old  crater  on  flio 
top  of  the  mountain.  Wbea  the  smptkw  oom- 
iMBMd,  the  flsBMS  sadJeBly  tvfst  ftwn  the  noeii- 

taln  and  formed  •  magnifloent  eolumn  of  lire  to  the 
baight  of  10,000  (Iset  above  the  sammlt.  From  the 
de«k  of  the  steamer  Kilanca,  lylnff  at  andior  at  Ka- 
vraihae,  five  distinct  oohimns  of  flieeeaH  be  Boen 
bclchinp  forth  from  the  mountain,  apparently  not 
from  the  great  »ummlt  crater  of  Mokuaweow(H),^ut 
from  a  raMller  crater  situated  some  miles  distant 
from  It.  c.«»llfd  P.ili.ilnihflnalol.  A  ffw  day^  attor  in- 
ielilgenee  reached  lioDoloiu  that  the  fire  bad  di^ap- 
paawd.  to  tta  ffnak  JfssypolBilnMBt  of  ttooaands 
who  were  preparing  to  start  for  the  wono.  But 
flooD  after  newt  came  Uiat  the  great  pyrotechnic  oz- 
hlbttion  of  ITatnre  atin  oootiDiMd,  and  that  the  ani- 


mation of  the  spectacle  was  enhanced  by  froquont 
earthqoake-ahocka.  It  is  the  general  opinion  that 
the  itream  of  lava  la  lowing  rapidly  down  ti)e 
mountain -side  toward  Kaliakn,  in  Kau.  When  last 
seen  it  had  progressed  a  onmber  of  miles  iW>m  Um 
I^e«  of  its  first  oQtbteak.  The  iUomioatioa  waa  io 
brilliant  that  all  porta  of  the  Ishmd  ««M  BgMod  up. 
On  the  84th  the  steampr  Kilanra  arrived  with  a 
party  of  excorslonlau  at  KeaUke«kua  Hay,  the  place 
where  Captain  Cook  met  hia  death.  Then  thoy 
fonnd  that  a  submariD©  voloano  had  brokm  n>it 
near  the  entrance  to  the  harbor  the  preceding  night 
About  a  mHo  flnom  ahore  Jets  of  rod,  fiooB,  and  fol* 
low  Are  leaped  from  the  waters,  Intorsptrsod  with 
colomns  of  ateam  and  q>ray  tliat  glowed  with  innu- 
morriila  ndabowi,  tto  spolslMlo  bolaf  on*  of  the 

grandest  sights  conceivable.  In  this  locality  the 
water  is  boiling  and  whirling  like  an  immense  cal- 
dron. Thooaandsof  mhosavosoanHoatlnf  on  tlM 
surfkco,  ready  cooked  for  the  n^past  of  swarms  of 
Kanakas  oogiwed  in  gathering  tlM  dainty  abundance 
la  their  osaoeo.  Largo  qnintttloo  of  Imra  om  alae 
thmwn  np  and  float  for  some  time  on  the  BOrfhMt 
The  matter  ia  either  buoyed  by  the  intensely  bolllnf 
wolar,  or  ouolaiiiod  by  gaaeo  that  gndoaQy  ooao 
from  it.4  p<>r>>s.  Tlie  submarine  emptlon  Is  appOT* 
ontly  from  a  flaaure  in  the  bottom  of  tho  aoa,  ahmt 
auUelnlHigtli.  ItrMelMathoahoto,endlatnwod 
inland  between  two  and  thno  mOes.  The  flaoua 
on  the  waCer  wero  flrat  aotloed  by  tho  nattvoa  «t 
thioo  o*«lodc  m  tho  morning  of  tho  fMi,  and 
created  maeh  oonstemalloo.  Tho  depth  of  tho 
water  here  was  fbrmerly  from  thirty  to  sixty  fath- 
oms ;  bat,  if  the  eruption  oontbmes,  veiy  YSuHij  a 
reef  will  \\c  formed,  which  would  render  thla  bay 
one  of  tho  finest  harbors  on  the  Pacific.  Aa  Ihr  aa 
known,  no  danoage  has  yet  attended  the  eruption.** 

Hew  Scleace  is  adyaaccd  ia  Nerwayt— 
A  correepondent  of  the  LoBdon  Thim^ 
d  pmpm  the  reeeBtty-piibliahed  *'  life  of 
Thomas  Sdward,**  records  an  inatanee  <^ 

liberal  cnconragcment  extended  to  a  Nor- 
weginn  nituralist.  "  Some  years  n(;o," 
Bays  this  correspondent,  "  there  lived  ou 
the  wild  nordivaat  oeaat  of  Norway  a  der* 
gynoan,  with  hia  wife,  a  large  fiunily,  and  a 
amali  Inoome.  ITo  poss^sed  two  great  ad- 
vantages over  Edward — a  good  education, 
and  larger  opportunities!  for  observation.  \ 
He,  too,  had  the  seeing  eye,  without  which 
all  opportunities  are  useless,  and  shortly  it 
waa  known  that  aoienoe  waa  being  enridied  ' 
by  the  hard-worked  pariah  prieat.  The  ac- 
tion of  the  Stortliing  was  prompt  Though 
the  majority  of  that  body  are  poor  peasants, 
and  hold  the  purse-strings  with  a  firm  grip, 
they  have  the  virtue  of  being  liberal  when 
good  caoae  ean  Im  ahown  for  it.  They  cre- 
ated a  proAaaotahip  of  aofttogy  in  tlie 
Ohriatiania  Vnlyerri^,  endowed  it  with  a 
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salary  equal  to  £1,000  in  England,  and  ap- 
pointed the  clergyman  tu  the  professurbhip, 
but  wlilMWt  requiring  either  Nridcnce  or 
teftchiog.  How  the  profMSor  went  on  en- 
riching science  iHth  his  discoveries,  how  he 
trained  up  his  son^  to  follow  in  his  foot- 
steps, two  of  whom  are  now  professors  ia 
the  Christiauia  Uuiveriity,  all  this  is  koown 
to  Boientifio  men,  nor  wlU  they  require  to 
be  told  that  the  nune  of  the  dergjman  wh 
Sen.** 

Sir  WjTllie  Theasen  M  the  Tkeor;  of 
BrelitlMi— Sir  Wyville  Thomion  eeid,  in  e 
leotnre  to  the  natnral^iiiiorj  eless  et  Edin- 
burgh UniTersity,  that  the  great  stumbling- 
block,  from  the  natural-hi'^tory  nidc  of  the 
question,  in  the  way  of  an  ncc 'pdince  of 
the  evolution  hypothciiid,  was  that  any  such 
passage  from  one  species  to  another  le  en- 
tirely onhride  onr  eiperienee.  The  hotse 
had  oTidently  been  the  hone  einee  tiie  ear- 
liest hieroglyphs  were  engraved  upon  As- 
syrian monuments  and  tombs ;  and  the  same 
held  for  all  living  creatures.  There  was 
not  a  shadow  of  evidence  of  one  species 
having  passed  into  anotfier  dnrimg  the  pe- 
riod of  hmnan  record  or  tradition.  Nor  is 
this  all.  We  have,  in tlie  fossil  remain^  con- 
tained in  the  rocks,  a  sculptured  record  of 
the  inhabitants  of  thin  worM,  running  back 
incalculably  farther  than  the  eurUest  chisel- 
mark  inscribed  by  man — inoaloulably  &r- 
ther  tlian  man's  existence  on  this  plsnet; 
and  although  we  find  Arom  the  reeord  that 
thousands  of  «j)fcios  have  passed  nwny,  and 
thousands  have  appeared,  in  no  single  ca<^c 
have  we  yet  found  the  serie?  of  transitional 
forms  imperceptibly  gliding  into  one  an- 
other, and  uniting  two  deariy  disUnd  spe- 
cies by  a  ctrntbuoos  bridge,  which  conld  be 
cited  as  an  ondoubtcd  instance  of  the  ori- 
gin of  a  spocies.  Mr.  Darwin's  magnificent 
theory  of  "natural  sc-lectioti "  and  "survi- 
val  of  the  httesL  "  ha.s  undoubtedly  sbalten 
tlie  veil  by  pointing  out  a  path  by  whidi 
auch  an  end  ndght  be  attained;  Irat  it  has 
by  no  means  raised  it.  Still,  even  if  we 
never  found  out  the  precise  mode  in  which 
one  species  gave  rise  to  another,  there  could 
be  uo  further  hesitation  in  accepting  gcn- 
enlly  an  hypothesis  (tf  eTolutlon,  and  in  re- 
garding oar  present  living  races  as  tlie  niti- 
mate  tw^  of  a  great  genealogical  tree 
whose  gradually  coalescing  branches  we 


could  trace,  if  our  information  were  com- 
plete, to  the  dawn  of  geological  time. 

The  Resenrces  and  indostries  ef  Sedan* 

— At  a  late  meeting  of  the  Egyptian  Geo- 
graphical Society  a  paper  on  the  Sudan  was 
read,  based  on  infurmaiion  collected  by  the 
late  Hnnzinger  Filha.  It  was  stated  Umi 
there  are  fewnountain-diidiis  hi  tlm  Sudan, 
but  that  granite  ridges  diTidothc  r^on  into 
well-defined  districts,  usually  named  after 
the  rivers  which  tlow  through  them.  The 
country  is,  aa  a  rule,  fertile.  The  water- 
courses are  mere  torrents,  which  in  sum- 
mer are  almott  diy.  The  centrea  of  popn- 
lation  are  few,  and  all  the  large  towns  ar^^ 
on  tlie  banks  of  the  two  Niles.  Gold  and 
copper  are  found,  but  the  wealth  of  the 
country  depends  on  agriculture  and  cattle- 
breeding.  The  population  numbers  about 
6,CK)0,000,  consisting  of  Arabs  and  negroes. 
Industry  is  very  much  dereloped,  and  onlj 
articles  of  luxury  need  be  imported.  StoA, 
8wonM)lades,and  leather  of  a  very  superior 
quality,  are  manufactured.  The  export:?  are 
chiefly  ivory,  gums,  skins,  etc.  The  peo- 
ple are  neariy  all  Mohammedans,  but  tbdr 
religion  is  mined  with  numerous  heathenish 
Buperstitiona. 

Extermination  of  the  Gras.<;heppfr$i. — 
ProC  A.  S.  Packard,  Jr.,  has  written  to  the 
Tribtme  a  communication  in  wliioh  he  nd- 
▼oeatee  the  prq|ect  of  alibrAug  Goremment 
aid  toward  the  extermination  of  the  Rocky 
Mountain  locust.  Locust  years,  he  ob- 
serves, are  years  of  unusual  drought,  and 
seasons  of  drought  occur  every  seven  or 
eight  years.  In  such  summers  the  locust 
breeds  In  vntoid  milliona,  and,  the  supply 
of  food  being  short,  ihey  fly  off  hundreds 
of  miles.  A  swarm  observed  by  Prof.  Hob- 
inson  near  Boulder  City,  Colorado,  traveled 
a  distance  of  ab(uit  600  miles  to  Ea.-^tern 
Kansas  and  Mi-'^souri.  When  seen  at  Boulder 
the  swarm  was  on  its  way  firom  the  north, 
and  may  haTc  come  from  sonw  part  of  Wyo- 
ming.  The  general  direction  of  the  winds 
in  July  and  August,  along  the  eastern  >jlope 
of  the  Rocky  Mountains  and  on  the  l,Mains, 
coincides  with  the  course  of  these  swarms. 
If  we  would  intelligently  study  the  cauaee 
of  the  exoessire  Increase  and  mlgratkms  of 
the  locust,  we  must  examine  the  meteoro- 
logical features  of  the  Western  country,  a^ 
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certain  the  periods  of  drought  and  of  un- 
due ninfidl,  the  avemge  dinction  of  the 
wbd  for  the  Aflbrcnt  months,  in  order  to 
lean  how  fiir  thej  correspond  with  the 

phenomena  of  locust-life.  Tliat  there  are 
cvcles  of  dry  ;ind  hot  st  iinon."*  reeurrinp  at 
irregular  intervals,  while  the  general  aver- 
age voKj  remain  nearly  the  same,  century 
■Aer  centmj,  is  supported,  though  it  may 
be  Ttgady,  bj  obseired  facts.  The  author 
thmlu  that  the  remedy  for  locust  visita- 
tions can  be  discovered  and  applied  by  a 
cooperation  between  the  Signal  Service  and 
skilled  entomologists  employed  by  the  Gen- 
eiil  GoTemment  and  tiie  States  most  direct- 
ly 


NOTES. 

It  is  proposed  to  occasionally  issue  from 
the  Massacluigctts  Institute  of  Technology 
a  Circular,"  containing  notes  and  queries 
on  physical  anil  chcniical  apparatus,  pro- 
cesses, etc.  It  will  be  printed  by  the  papy- 
rographie  process,  and  will  be  sent  free  to 
chemi.itH  and  physiciRtii,  on  condition  that 
they  from  t  ime  to  time  communicate  to  the 
editors  descriptions  of  apparatas  and  pro- 
cesses which  they  may  have  found  conven- 
ient, and  which  are  not  in  general  use  in 
laboratories.  Applications  for  the  **Oireu- 
lar  "  must  be  addressed  to  Chas.  H.  Wcng, 
at  the  Institute  of  Teclinology,  Uubton. 

A  rovMiTTKE  of  the  Xew  York  Medico- 
Legal  Society,  appointed  to  investigate  the 
sobject  of  "School  Hygiene,*'  recommend 
that  the  minimum  age  of  adTiii>-iitii  to  the 
public  schools  be  six  years :  that  the  maxi- 
mum attendance  at  school,  for  children  un- 
der eight  years,  be  three  hours ;  that  the 
schools  be  under  medical  supervision  ;  and 
that  8choolhous(>s  should  be  surrounded  on 
all  sides  with  adequate  open  space,  to  se- 
cure lif^t,  Tcntilation,  and  {^j-gronnds. 

SiNf'K  1S'21  twi'lvo  ships  have  lieon  aban- 
doned in  the  arctic  regions  by  exploring 
expeditions.  Of  these,  bot  a  Binftle  one, 
the  Resolute,  sent  out  with  others  under 
Sir  Kdward  fielcber,  in  1662,  has  been  re* 
covered. 

There  were  three  hundred  competitors 
for  the  Boylston  prize  of  the  MecUcsl  FacuU 
ty  of  flarvanl  University  for  the  be.nt  c.'j.way 
on  the  question  of  Rest  for  Women.*'  Dr. 
Ifaiy  Putnam-Jacobi,  of  New  Tork,  was  the 
sttceessAil  competitor.  Her  essay  is  said 
to  possess  estraocdiaarj  merit,  and  is  to  be 
published. 


Tbb  medium  of  light-vibrations  in  the 
Torricellian  vacmim  is,  according  to  Julius 
R.  Mayer,  extremely  rnrefie<l  air.  Air  ad- 
heres to  the  glass  and  the  mercury,  and,  on 
production  of  the  Tscnuro,  expands,  and  fills 
:hc  space  with  a  medium  which  conducts 
light  like  the  ether  in  cosmical  space. 

A  BRONZE  statue  of  Livingstone,  the  mis- 
sionary and  eiplorcr  of  Central  Africa,  will 
be  erected  in  Glasgow  during  the  present 
year. 

In  fan  Pete  County,  Utah,  the  hills 
abutting  on  Huntington  Creek  contain  gev- 
eral  Taraable  veins  of  coal.  Beren  mines 

have  already  been  opened  by  drifts  run  from 
the  faces  of  the  hills.  The  coal  jielda  a 
very  fair  quality  of  coke.  These  coaMklds 
appsar  to  be  of  very  cooriderable  extent. 

A  PIECE  of  coral  Htc  inches  In  beli^l, 

six  inches  in  diameter  at  the  top,  and  two 
inches  at  the  base,  was  taken  ofl'a  submarine 
cable  at  Port  Durwin,  North  Australia.  As 

the  cable  had  been  laid  only  four  years,  the 
coral  must  have  grown  to  its  present  height 
J  in  that  time. 

!  Prof.  Hvxlit,  in  a  recent  lecture  at 
the  Koyal  Institution,  on  **The  History  of 

'  Birds,''  said  that,  ns  th<'y  now  exi.-t,  birds 
constitute  a  perfectly  well-defined  group, 
nobody  mistaking  the  forms  induded  tliei«- 
ifl.  But,  when  we  turn  to  the  gc<dogi» 
cal  record,  the  case  is  different  lossU 
forms  sre  found  that  present  definitions  do 
not  embrace,  indicating  a  wider  ran^e  of 
structure,  and  the  existence  of  types  inter- 
mediate between  birds  and  reptiles. 

AcGORDiKO  to  the  Owrdmer'*  Monthtff^ 
the  Bucalfptm  gloMw  can  hardlj  thrive 

in  any  of  our  States  on  the  Atlantic  sea- 
board, with  the  possible  exception  of  Flori- 
da; there  it  is  barely  possible  that  a  few 
Australian  trees  maj  live. 

A  ooMMfospsiiT  of  the  Laneei  writes 
that,  when  traveling  in  the  upper  Sikkim 
Himalaya,  at  elevations  above  12,000  feet, 
he  took  whiskey  in  small  quantities,  to 
counteract  the  cflTccts  of  strong  exertion  in 
a  cold,  rare  atmopphcre.  The  consequence 
was  the  reverse  of  what  was  expected,  be- 
ing drowsiness  and  lassitude,  lasting  an  hour 
or  more.  Cold  tea,  on  the  contrary,  wag 
found  to  produce  a  feeling  of  cxliilarution 
and  capacity  for  renewed  effbrts. 

I.N  Calcutta  the  general  death-rate  of  in- 
fants under  one  year  among  all  classes 

of  the  population — Hindoo,  Mohammedan, 
mixed  race,  and  non-Asiatic— reaches  the 
annual  arenge  of  480  per  1,000,  the  rate 
ranging  from  184  among  the  non-A^^iatics 
to  598  among  the  Mohammedans.  Of  ev- 
i  cry  thousand  Hindoo  children  bom  in  1875 
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there  died  596  witbiu  the  year,  and  of  the 
MohftininedMis  no  less  thau  735.  Thus,  a 
natiTe  child  horn  in  Calcutta  has  a  chance 
of  life  considerably  less  than  thai  of  a  per- 
son attaoked  by  eholem. 

Dr.  a.  McL.  IlAyiLTOX  recommends  the 
use  of  nitro-glycerine  as  a  medicinal  agent 
in  epilepsy.    One-tenth  of  a  drop  on  the 
tongue  at  once  produces  cerebral  hyperae- 
mla.  The  fiiee  ia  fliiahed,  the  eyes  become 
bright,  and  the  temporal  vessels  throb,  and  I 
there  are  marked  sensations  of  fullness,  i 
Dilated  In  alcohol  fai  the  proportion  of  1  to  | 
100,  nitro^ycerine  can  be  kept  aaOiy.  | 

SoMX  years  a^  a  large  tract  of  peat-bog  ' 
was  drained  at  Granireniouth,  Scotland,  the 
loose  mud  and  moss  being  carried  down 
the  dralBB  to  the  estoary.  Ine  oonaeqaence 
was,  that  the  oyr»tcr-bed3  in  the  estuary 
were  corered  over  with  mud,  and  the  bi- 
Talvea  entirdy  destroyed.  Nothing," 
writes  Frank  Buckland,  is  so  fatal  to  oys- 
ters as  a  mud-storm,  except  it  be  a  sand- 
storm. The  mud  and  sand  accumulate  in  \ 
the  oy.ster  .s  deUoAte  breathiog^organs  and 
suffocate  it."  ' 

The  telephone  appears  to  be  well  adapt- 
od  for  transmitting  signaU  in  mines;  in-  | 
deed,  according  tu  the  Mining  Review^  tele-  | 
phonefl  arc  already  employed  with  great  ad- 
vantage in  many  of  the  deep  worlcings  of 
thiscoontiy. 

FiOM  soandingB  made  by  the  U.  8.  sloop 

Gi'ttyshurg,  the  Challenger,  and  the  'Jer- 
man  frigate  Gazelle,  a  writer  in  Halure  in> 
fers  the  probable  exfsteoee  of  a  submarine 
ridge  or  pla'.i'ui  connecting  the  island  of 
Madeira  with  the  coast  of  Portugal,  and  the 
possible  subadrial  connection,  in  prehistoric 
times,  of  that  island  with  the  southwestern 
OJEtremity  of  Europe.  A  similar  plateau 
connects  the  Canary  Islands  with  the  Ai'ri- 
can  Continent 

Thk  eleetrfo  ll^t  has  been  under  trial 

in  English  liirlitlmu-i.-.s  ji.'arly  eighl4'en  years. 
It  wan  first  tried  at  the  South  Foreland 
Lighthouse  in  1868.  An  electric  revolving 
light  has  been  exhibited  at  the  Souter  Point 
Lighthou.*«e,  on  the  coast  of  Durham,  for 
the  la.-:t  five  year.s.  The  fla-sh  of  this  light 
has  an  intensity  of  about  392,000  candles. 
"With  the  iinprnve«l  electric  tnaehinos  of 
Gramme  or  Siemens  this  enormous  inten- 
sity of  Ught  could  probably  be  increased 
five  or  six  times. 

SiPERAFBraiTE  is  the  name  of  a  new 
iron-alloy,  eompo.so  1  of  fi?)  parts  iron,  23 
nickel,  4  tungsten,  5  aluminum,  and  5  cop- 
per. It  is  said  to  resist  sntphureted  hy- 
drogen, is  not  attacked  by  vegetable  acidf, 
and  only  slightly  by  mineral  acids.  It  is 
really  more  usnul  than  standard  silver, 
wMle  it  can  be  produced  at  a  cost  not  ex- 


ceeding that  of  german-silver.  For  alloys 
that  have  to  be  silver-plated  to  prevent  o:^- 
dation,  this  material  is  a  perfectly  snoocM- 

ful  substitute. 

The  two  islands  of  New  Britain  and 
New  Ireland,  lying  east  of  New  Guinea, 
have  been  visited  by  a  Wesleyan  mission- 
ary, Rev.  George  Brown,  who  has  explored 
16U  miles  of  the  coast  of  the  former,  and 
100  miles  of  the  lattw.  Mr.  Brown  also 
crossed  the  latter  island  and  made  large 
natural-history  collections.  Ko  white  man 
had  ever  been  seen  inland  before,  Irat  no 
opposition  was  offered  to  the  explorers. 
Abundant  evidences  of  cannibalism  were 
found,  but  the  natives  live  chiefly  on  bana- 
nas, cocoannts,  and  potk,  «id  have  Iniige 
plantations. 

Imtxllioxxci  bas  been  received  of  the 

death  of  two  eminent  German  travelers  in 
Alrica:  Dr.  Edward  Mohr,  author  of  ''The 
Victoria  Falls  of  the  Zaml)eM, '  and  the 
Baron  Dr.  Hermann  von  Barth-Hannan- 
ting.  The  latter  died  by  bis  own  hand  at 
8io  Pado  de  Loanda,  wuBe  snflering  from 
an  attack  of  fever,  in  the  thirty-first  year 
of  his  age ;  the  former  died  at  Malange,  in 
the  same  Portuguese  colony  of  Angola. 
Barth  was,  at  the  time  of  his  death,  en- 
gaged  in  making  a  botanical  and  geologi* 
cal  8urvcy  of  the  I'ortuguese  African  pos- 
sessions, under  government  auspices ;  Mclur 
had  but  recently  returned  to  Africa,  sent 
out  by  the  German  Atrican  Societv  to  ex- 
plore the  country  west  of  the  great  lakea. 

PBors.  0.  y.  RiLET,  Cyrus  Thomas,  and 
A.  8.  Faekard,  have  been  appointed  United 

States  Entomological  Commissioners,  with 
headquarters  at  Washington.  It  is  un- 
derstood that  the  main  object  of  this  com- 
mission is  to  thorou<:hly  inve^^tigate  the 
haunts  ami  habits  of  the  Rocky  Mountain 
locust,  and  to  devise  means  of  eiteriuinat- 
ing  that  plague,  or  limiting  its  ravages. 
IVof.  Riley  will  occupy  liini.«-elf  e^pccially 
with  the  whole  country  east  of  the  uiouu- 
taina  and  south  of  latitode  48*.  together 
with  the  west  half  of  Iowa  and  the  whole 
of  the  British  possessions.  Minnesota,  Ne- 
braska, Sonthon  Dakota,  and  Eastern  Wyo- 
ming, have  been  asdgned  to  Prof  Thomas ; 
and  Montana,  Idaho,  Western  Wyoming, 
and  the  Pacific  slope,  to  Prof.  Packard. 

A  RSMARKABLE  appearance  on  the  plan- 
et Saturn  was  observed  by  Prof.  Hall,  of  the 
Naval  Observatory,  Washington,  on  Decem- 
ber 7th.  A  bright  spot  suddenly  appeared 
near  the  equator  of  the  planet,  spriading 
gradually  till  it  resembled  a  band  extend- 
ing over  0<»'^.  Tlie  plienomeron  continued 
to  be  visible  for  a  month,  but  then  the  ap- 
proach of  the  planet  to  the  ton  made  fiur* 
ther  accoratc  observation  fanpoaslble. 


Digitizea  by  GoOglc 


T 

J. 


•  * 


DigUizoa  by  CoOglC 


THE 

POPULAR  SCIENCE 
MONTHLY. 


JUfiE,  1877. 


ON  THE  EVOLCTXOJ^  OF  THE  FAMILY. 

Br  HBSBBST  BPSNCp. 
L 

LET  na  now  look  at  the  oonnections  between  types  of  Hunily  and 
social  types.  Do  societies  of  different  degrees  of  composition 
babitoally  present . different  forms  of  domestic  arrangement?  Are 
different  forms  of  domestic  arrangement  associated  witfa  the  militant 
system  of  organixation  and  the  indnstrial  system  of  organization  ? 

To  the  first  of  these  questions,  no  satisfactory  answer  can  be  giyen. 
The  same  marital  relation  oconrs  in  the  simplest  groups  and  in  the 
most  componnd  groups.  A  strict  monogamy  is  obserred  by  the  mis- 
erable Wood  Yeddahs,  Uving  so  widely  scattered  that  they  can  scarce* 
ly  be  said  to  haye  reached  the  social  state;  and  the  wandering 
Bushmen,  similarly  low,  though  not  debarred  polygyny,  are  usually 
nonogamia  Certain  settled  and  slightly  advanced  ^bes,  too^  are 
monogamic ;  as  instance  the  New  Guinea  people,  and  as  instance  also 
the  Dyaks,  who  have  reached  a  stage  pasting  from  simple  into  com' 
pound.  And  tben  we  have  monogamy  habitual  with  nations  which 
have  become  vast  by  aggregation  and  reaggregation.  Polyandry, 
agun,  is  not  restricted  to  societies  of  one  order  crif  composition.  We 
find  it  in  simple  groups,  as  among  the  Ftiegians,  the  Aleutians,  and 
the  Todas ;  and  we  find  it  in  compound  groups  in  Ceylon,  in  Malabar, 
in  niibet  Similarly  with  the  distribution  of  polygyny.  It  is  common 
to  simple,  compound,  doubly-compound,  and  even  trebly-compound 
aocieties. 

One  kind  of  connection  between  the  type  of  fiimily  and  the  degree 
of  social  composition  may,  howerer,  be  alleged.  Formation  of  com-  , 
pound  groups,  implying  greater  coordination  and  the  strengthenmg 
of  restraints,  impties  more  settled  arrangements,  public  and  priyate. 
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InereasiDg  rigidity  of  custom  and  growth  of  it  into  law,  which  goes 
•long  with  the  extending  goyemmMital  <Nrgaointi<m  hokHng  hnger 

masHcs  togetlior,  affects  the  domestic  relnf  ions  r\loii!^  witli  the  political 
relations ;  and  thus  renders  tlie  family  arrangements,  he  they  polynn- 
dric,  polygynic,  or  monogamic,  more  definite. 

Oaa  we,  then,  allege  epeeial  oonneetioDt  between  the  difflBient  t  jpee 
of  family  and  the  different  social  typos  claftscd  as  militant  and  indus- 
trial ?  None  arc  revealed  by  a  cursory  inspection.  Looking  first  at 
simple  tribes,  we  find  among  the  anwarlike  Todas  a  mixed  polyandry 
and  polygyny ;  and  among  the  Bsqnimaax,  so  peaceful  as  not  even  to 
understand  the  meaning  of  war,  \vc  tiinl,  along  with  raonogamie  un- 
ions, others  that  are  poiyandrio  and  polygynic.  At  the  same  time, 
the  wariike  Oariba  ahow  taa  a  eertafai  amonnt  of  polyandry  and  a 
greater  amount  of  polygyny.  If,  taming  to  the  other  extreme,  we 
compare  with  one  anotlier  large  nations,  ancient  and  modern,  it  secm« 
that  the  militant  character  in  some  cases  coexists  with  a  prevalent 
polygyny  and  in  other  eaaea  with  a  prevalent  or  nnivetaal  monogamy. 
Neverthekaa,  we  shall,  on  examining  the  faota  more  cloedy,  dlHcern 
general  connections  botwCon  the  militant  type  and  polygyny,  and  be- 
tween the  industrial  type  and  monogamy. 

-  But  fint  we  must  xeoogniae  the  troth  that  a  predomiDaiit  militanoy 
is  not  so  much  to  be  measured  by  armiee  and  the  eonquests  they 
achieve,  as  by  constancy  of  predatory  activities.  The  contrast  be- 
tween the  militant  and  the  industrial  is  properly  between  a  state  in 
which  life  is  occupied  in  c<mfliot  with  other  being*,  bmte  and  hnman, 
and  a  state  in  which  life  is  occupied  in  peaoefal  latN>r— energiea  spent 
in  destniction  instead  of  energies  spent  in  production.  So  conceiving 
militancy,  we  find  polygyny  to  be  its  habitual  accompaniment.  To 
trace  the  eoexiitenoe  of  the  two  from  Anitraliaas  and  Tasmaniaaa 
on  through  the  more  developed  simple  societies  up  to  the  compound 
and  doubly  compound,  would  be  tedious  and  is  needless;  for  obser\'- 
Ing,  as  we  have  already  done,  the  prevalence  of  polygyny  in  the  less 
advanced  eocieUes,  and  admitting  as  we  moat  their  state  of  unceasing 
hostility  to  their  neighbors,  the  coexistence  of  these  traits  is  a  corol- 
lary. That  this  coexistence  results  from  causal  connection  is  suggested 
by  certain  converse  cases.  Among  the  Dorians,  a  division  of  the  New 
Guinea  people,  there  is  strict  monogamy,  with  forbidding  of  divoroe, 
in  a  primitive  community  comparatively  anwarlike  and  comparatively 
industrial.  Another  instance  is  furnished  by  the  Land  Dyaks,  who 
are  monogamic  to  the  extent  that  pologyny  is  an  offense,  and  who, 
though  given  to  tribal  quarrels  about  their  lands,  and  to  the  taking 
of  heads  as  trophies,  have  such  degree  of  industrial  development  that 
the  men,  instead  of  making  war  and  the  chase  habitual  occupations, 
do  all  the  heavy  work,  and  some  division  of  trades  and  commercial 
intercourse  exists.  The  HUl-tribes  cf  India  fturaish  other  instances. 
There  are  the  amiable  Bodo  and  Dhimals,  without  military  arrange* 
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mentH,  and  having  no  weapons  but  their  agricultural  inplements,  who 
are  industrially  advanced  to  the  extent  tkiat  there  is  exchange  of  ser- 
vices, and  that  the  men  do  all  the  out-of-door  work;  and  they  are 
monogamous.  Similarly  the  monogamous  Lepchas  are  wholly  un- 
warlike.  Such,  too,  is  the  relation  of  trails  in  certain  societies  of  the 
New  World  distinguished  from  the  rest  hy  being  partially  or  entirely 
industrial.  Whereas  most  of  the  aboricjines  of  North  America. 
hal>itn:dly  polygynous,  live  solely  to  hunt  and  fight,  the  Iro(jU()is  had 
permanent  villages  and  cultivated  lands,  and  each  of  them  had  but 
one  wife.  More  marked  still  is  the  case  of  the  Pueblos,  who,  "  walling 
out  barbarism  "  by  their  ingeniously-conL^loHRriited  houses,  fight  only 
in  self-defense,  and  when  let  alone  engage  exclusively  in  agricultural 
and  other  industries,  and  whose  marital  relations  are  strictly  mono- 
gamic. 

This  connection  of  traits  in  the  simpler  societies,  where  not  trace- 
able directly  in  the  inadequate  descrijit ions  of  travelers,  is  often  trace- 
al>le  indirectly.  We  have  seen  that  there  is  a  natural  relation  be- 
tween constant  fighting  and  development  of  chiefly  power:  the  impli- 
cation being  that  where,  in  settled  tribes,  the  chiefly  power  is  small, 
the  militancy  is  not  great.  And  this  is  the  fact  in  those  above-named 
communities  characterized  by  monogamy.  In  Dory  there  are  no 
chiefs;  among  the  Dyaks  subordination  to  cliiefs  is  feeble;  the  head- 
man of  each  Bodo  and  Dhimals  village  has  but  nominal  authority; 
the  Lepcha  flees  from  coercion;  and  the  governor  of  a  Pueblo  town  is 
animally  elected.  Conversely,  we  see  that  the  polygyny  which  pre- 
vails in  simple  j)redatory  tribes  ])ersists  in  aggregates  of  them  wehlcd 
together  by  war  into  small  nations  under  established  rulers,  and  fre- 
quently acquires  in  them  large  e\t<'nsions.  In  Polynesia  it  character- 
izes in  a  marked  way  the  warlike  and  tyrannically-governed  Feejeeans; 
all  throiigli  the  African  kingdoms  there  goes  polygyny  along  with  de- 
veloped chieftainship,  rising  to  great  heights  in  Ashantee  and  Daho- 
mey, where  the  governments  ari'  coercive  in  extreme  degrees.  The  like 
may  be  said  of  the  extinct  American  societii's:  polygyny  was  an  attri-  . 
bute  of  dignity  among  the  rigorously-ruled  Peruvians,  Mexicans, 
Chibchas,  Xicaraguans.  And  the  old  despotisms  of  the  East  were 
also  characterized  by  polygyny. 

Allied  with  this  evidence  is  the  evidence  that  in  a  jiriniitive  pred- 
atory tribe,  all  the  men  of  which  are  warriors,  polyrrynv  is  jjenerally 
diffused  ;  but  in  a  society  compounded  of  such  tribes,  l)olygyny  con- 
tinues to  characterize  the  militant  part,  while  monogamy  begins  to 
characterize  the  industrial  part.  This  diff*erentiation  is  foreshadowed 
even  in  the  primitive  predatory  tribes;  since  the  least  militant  men 
fail  to  obtain  more  than  one  wife  each.  And  it  becomes  marked 
when,  in  the  growing  population,  there  arises  a  division  between 
warriors  and  workers. 

Still  more  clearly  shall  we  see  the  connection  between  militancy 
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aud  polygyny  ou  recalling  two  facts  named  in  the  chapter  on  "Exog- 
amy and  Endogaiiijr.*'  By  meniben  of  lavaga  oommnniticfl,  eaptar^ 
women  arc  habitually  taken  as  additional  wives  or  ooDCiibiiies,  and 
the  reputations  of  warriors  are  enhanced  in  proportion  to  the  numbem 
thus  obtained.  As  Mr.  McLennan  points  out,  certain  early  peoples 
permiited  foreign  wiv««  (preraniably  along  with  other  wives)  to  the 
military  class,  wlien  wives  from  alien  societies  were  furVndden  to  other 
classes.  Even  among  the  Hebrews  the  laws  authorized  such  appro- 
priations of  women  taken  in  war.  The  farther  direct  connection  is, 
that  where  loes  of  many  men  in  Areqnentt»attles  leaves  a  great  snrplna 
of  women,  the  possession  of  more  wives  tlian  one  by  each  man  con- 
duoes  to  the  maiuteuauce  of  population  and  the  preservation  of  the 
sooiety ;  oontinnanea  of  polygyny  being,  under  these  circumstances, 
insured  by  the  conflicts  between  such  soeietiee,  whieh,  other  things 
equal,  entail  the  disappcaninee  of  those  not  practising  it.  To  whieh 
must  be  added  the  oonverse  fact  that,  in  proportion  as  decreasing 
militanoy  and  increasing  indttitrialness  cause  an  approximate  equali- 
sation of  the  he\c  H  in  numbers, -there  results  a  growing  resistance  to 
polygyny;  since  it  cannot  lie  practiped  by  many  of  the  men  without 
leaving  many  of  the  rest  wifeless,  and  causing  an  antagonism  incon- 
sistent with  social  stalnlity.  Henee  monogamy  is  to  a  great  extent 
compelled  by  that  balance  of  the  sexes  whieh  industrialism  brings 
about. 

Once  more,  the  natural  relation  between  polygyny  and  predomi- 
nant militancy,  and  between  monogamy  and  predominant  indnstrial> 
ness,  is  shown  by  the  fact  that  tliese  two  domestic  forms  harmooise 
in  principle  with  the  tw  o  associated  political  forms.  We  e  seen 
that  the  militant  type  of  social  structure  is  based  on  the  principle  of 
compulsory  cooperation,  while  the  industrial  type  of  .sodal  stmctura 
is  based  on  the  principle  of  voluntary  cooperation.  Now,  it  is  clear 
that  jthiralif  y  of  wivcc,  whether  the  wivcK  are  cnptnred  in  war  or  pniv 
chased  from  their  fathers  regardless  of  their  own  wills,  implies  domea- 
tic  rule  of  the  compulsory  type :  the  husband  is  despofc  and  the  wives 
are  davea.  Conversely,  the  establishment  of  monogamy  when  fewer 
women  are  taken  in  war  am!  fewer  men  lost  in  war  is  accompanied 
by  an  increased  value  of  the  individual  woman,  who,  even  when  pur- 
chased, is  therefore  likely  to  be  better  treated.  And  when,  with  fni^ 
ther  advance,  some  power  of  choice  is  acquired  by  the  woman,  there 
is  an  approach  to  that  voluntary  cooperation  which  characterizes  tliis 
marital  relation  in  its  highest  form.  The  domestic  dcspotihui  which 
polygyny  involves  is  oongmous  with  the  political  despotism  proper 
to  predominant  militam  v  ;  and  the  diminishing  political  coercion 
which  naturally  follows,  development  of  the  industrial  type  is  contrru- 
ous  with  the  diminishing  domestic  coercion  which  naturally  follows 
the  accompanying  development  of  monogamy. 

Ftobably  the  histories  of  Enroptan  peo^es  will  be  cited  In  evi* 
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denoe  against  this  view:  the  allegatiun  being  that,  from  Greek  and 
BonwB  tiiBM  downward,  theae  peoples,  tboagh  miHtant^-liaT*  bean 
nMmogamic.  It  may,  howevar,  b«  replied  that  ancient  European  ao- 
cieties,  thoiiirh  often  enptitjed  in  wars,  bad  large  parts  of  their  popu- 
lations otherwise  engaged,  and  had  iodaatrial  systems  characterized 
hf  eonaidenible  divkdoa  of  labor  and  eftmitfonnal  intereoonc;  Fni^ 
ther,  there  must  be  remembered  the  fact  that  in  Nortlwni  Xuopti, 
daring  and  after  Roman  finu  s.  whiK>  warfare  was  constant,  monnenniy 
was  not  universaL  Tacitus  adiuitii  the  occurrence  uf  polygyny  among 
the  Qemaa  chkA.  Abendy  we  have  aeen,  too^  that  the  IkroTingian 
kin<;8  wefe  polygamlata.  Even  io  the  Oariovngiaa  period  we  read 
that— 

"The  confidence  of  Conan  II.  wa-s  kept  op  by  the  incredible  number  of  man- 
at-arms  which  bis  kingdom  fumishod ;  for  70a  mn8t  know  that  her«,  besides 
that  the  kingdom  Is  extensive aa  Well,  each  warrior  will  ><«'v'«'t  fifty,  sinoe)  boond 
hj  the  laws  neither  of  decency  nor  of  religion,  each  has  ten  wives  or  more 
eren." — (Ebmold.  NioKixra,  iii.,  ap.  Ser.  R.  Fr.,  vL,  52.) 

And  Kfpnijjswarter  pays  that  "  stirh  was  the  persiHtenco  of  lofral  con- 
cabinage  in  the  customs  af  the  peuple  that  traces  of  it  are  found  at 
Tovlottae  even  in  the  thirteenth  oentury." 

Tbns  eonsiderii^  the  many  factors  that  have  coi^perated  in  niodi> 
fyin*»  marital  arrangements — considering  nl^o  that  some  pocietien, 
becoming  relatively  peat'efiil,  have  long  retained  lu  large  meaisure  the 
Btrncturea  aeqnired  daring  previous  greater  militanoy,  while  oth«r 
8ocietii>«  which  have  oonolderably  developed  their  indnatrial  struct- 
ures have  again  become  predominantly  militant,  causing  mixtures  of 
traits — the  alleged  relations  are,  I  think,  as  clear  as  can  he  expected. 
That  advaaee  from  the  primitive  predatory  type  to  the  highest  indna- 
trial type  has  gone  along  with  advance  from  prevalent  polygny  to 
exclusive  monogamy,  i«  un<|nesti<>nalile ;  and  that  decn'n«e  of  mili- 
tancy and  increase  of  induslnaluess  have  been  the  essential  cause  of 
thia  change  in  the  tjrpe  of  family,  ia  ahown  by  the  ftet  that  thia 
change  has  occurred  where  Kuch  other  attppoiable  oanies  aa  cnltoie, 
religiona  creed,  eto.,  bare  not  come  into  play. 

The  domeatio  lelationa,  thos  fiar  dealt  wHh  mainly  nnder  their 
private  aspects,  have  now  to  be  dealt  with  under  their  pablio  aapeeta. 
For,  on  the  stniotnre  of  the  family,  considered  as  a  component  of 
a  society,  depend  various  social  phenomena. 

The  mnltitttdinooe  iMSta  grouped  in  foregoing  chapters  show  that 
no  true  conception  of  the  higher  types  of  family,  in  their  relations  to 
the  higher  social  type«,  e:in  be  olitnined  without  previous  study  of  the 
lower  types  of  family  in  their  relations  to  the  lower  social  types.  In 
thia  oaae,  aa  fai  all  other  oaaea,  errar  veenks  when  oonclnalottB  are 
drawn  from  the  more  complex  fwodneta  of  evolntlon,  in  Ignorance 
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of  the  simpler  prodaotB  from  which  they  have  been  deriyed.  Already 
an  instance  has  been  furnished  by  the  interpretations  of  primitiTe 
religions  given  by  the  reigning  school  of  mythologists.  Possessed 
by  the  ideas  which  civilisation  has  evolved,  and  looking  back  on  the 
ideas  which  prevailed  among  the  progenitors  of  the  civilised  raoesi^ 
they  have  used  the  more  complex  to  interpret  the  less  complex ;  and 
when  forced  to  recognise  the  entire  nnlikeness  between  the  inferred 
early  religions  ideas  and  the  religiona  ideas  foand  among  the  uncivil- 
ised who  now  exist,  have  assumed  a  fundamental  dilTerence  in  mode 
of  action  between  the  minds  of  the  enperior  races  and  the  minds  of 
the  inferior  races :  classing  with  the  inferior,  in  pursuance  of  this 
assumption,  certain  ancient  races  to  which  the  modem  world  is 
indebted  for  its  present  advance.  Though  to  the  teachings  of  so- 
called  Turanians  the  Aryans  and  Semites  owe  their  civilizations; 
though  the  Accadians  had  great  cities,  settled  laws,  advanced  indas- 
tries,  arts  in  which  four  metals  were  utilised,  and  writing  that  had 
already  reached  the  phonetic  stage,  while  the  Semites  were  still 
nomadic  hordes ;  though  the  Egyptians  had  for  some  thousands  of 
years  lived  as  an  elaborately-organised  nation,  approaching  in  mauy 
of  its  appliances  to  modem  nations,  and  producing  monuments  that 
remain  a  wonder  to  mankind,  while  the  Aryans  were  wandering  with 
their  herds  in  scattered  groups  about  the  Hindoo  Koosh — ^yet  these 
peoples  are,  in  company  with  the  lowest  barbarians,  cavalierly  grouped 
as  having  radically  inferior  intelligences,  because  they  show  in  an 
unmistakable  way  the  genesis  of  religious  ideas  irreconcilable  with 
that  genesis  which  mythologists  are  led  by  their  method  to  escribe 
to  the  superior  races. 

All  who  accept  the  conclusions  set  forth  in  the  first  part  of  this 
work,  will  see  in  this  instance  the  misinterpretation  caused  by 
analysis  of  the  phenomena  from  above  downward,  instead  of  syn- 
thesis of  them  from  below  upward.  They  will  see  that  in  search  of 
explanations  we  must  go  below  the  stage  at  which  men  had  leamed 
to  domesticate  cattle  and  till  the  ground. 

I  make  these  remarks  by  way  of  introduction  to  a  criticism  on  the 
doctrines  of  Sir  Henry  Maine.  While  valuing  his  works,  and  accept- 
ing as  true  within  limits  the  views  he  sets  forth  respecting  the  family 
under  its  developed  form,  and  respecting  the  part  played  by  it  in  the 
evolution  of  European  nations,  it  is  possible  to  dissent  irom  his  as- 
sumptions concerning  the  earliest  social  states,  and  from  the  derived 
conceptions. 

As  leading  to  error,  Sir  Henry  Maine  censures  ^the  lofty  contempt 
which  a  civilised  people  entertains  for  barbarous  neighbors,^  which, 
he  says,  "has  caused  a  remarkable  negligence  in  observing  them.** 
But  he  has  not  himself  wholly  escaped  fVom  the  effects  of  this  senti- 
ment.  While  valuing  the  evidence  famished  by  barbarous  peoples 
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iMloDging  to  lugher  types,  and wbile  id  some  ca^es  citiiig  confirmatory 
evidence  fomished  by  certain  barbaroas  peoples  of  lower  types,  be 
lias  practically  disregarded  tbe  great  masa  of  tbe  onciTilized,  and  ig- 
nored tbe  vast  array  of  facta  tbey  present  at  Tarianee  witb  bis  tbeory. 
Tlioagb  criticisms  bave  led  bim  somewbat  to  qualify  tbe  sweeping  gen- 
eralisations set  fortb  in  bis  Ancient  Law;"  tbough,  in  tbe  preface 
"feo  its  later  editions,  be  refers  to  bis  snbseqnent  work  on  Village 
Commnnities*'as  indicating  some  qualifications — ^yet  tbe  qoalifications 
sure  bat  small,  and  in  great  measure  hypotbetical.  He  makes  liglit  of 
«acb  adverse  eyidence  as  Mr.  McLennan  and  Sir  Jobn  Lubbock  give, 
on  tbe  ground  tbat  tbe  part  of  it  be  deems  most  trustwortby  is  sup- 
plied by  Indian  Hill-tribes,  wbicb  baye,  be  tbinks,  been  led  into  abnor- 
mal usages  by  tbe  influences  invading  races  bave  suljected  them  to. 
And,  though  in  bis  "  Karly  Institutions  "  be  goes  so  far  as  to  say  that 
**  all  branches  of  human  society  may  or  may  not  bave  been  developed 
from  joint  families  which  arose  out  of  an  original  patriarchal  cell,"  be 
dearly,  by  this  form  of  expression,  declines  to  admit  tbat  in  many 
cases  tbey  bave  not  been  thus  developed. 

He  rightly  blames  earlier  writers  for  not  exploring  a  sufficiently 
wide  area  of  induction.  But  he  has  himself  not  made  tbe  area  of  in- 
duction wide  enough ;  and  tbat  substitution  of  bypotbesb  fbr  observed 
fiact  which  he  ascribe  to  his  predecessors  is,  as  a  consequence,  observ-  . 
able  in  bis  own  work.  Respecting  tbe  evidence  available  for  fiiuning 
generalizations,  he  says : 

"The  rudiments  of  the  social  state,  so  far  as  they  are  known  to  ns  at  all,  aro 
known  through  testimouy  of  thrto  sorts — accounts  by  conti  in|)orary  oltservers 
of  civilizations  less  advanced  than  their  own,  the  records  which  particular  races 
bave  preserved  ooneeroiug  their  primitive  history,  snd  aadent  law.'* 

And  since,  as  exemplifying  tbe  accounts  by  contemporary  ob- 
servers of  civilisations  less  advanced  than  their  own,"  be  names  tbe 
account  Tacitus  gives  of  tbe  Germans,  and  does  not  name  tbe  accounts 
modem  travelers  give  of  uncivilized  races  at  large,  be  deariy  does 
not  indnde  as  evidence  tbe  statements  made  by  these.'  Let  me  name 
here  two  instances  of  the  way  in  wbicb  this  limitation  leads  to  tbe 
Bubstitution  of  hypothesis  for  observation. 

Assuming  tbat  the  patriarchal  state  is  tbe  earliest^  Sir  Henry 
Maine  says  tbat  tbe  implicit  obedience  of  rude  men  to  their  parent 

Mle  does,  indeed,  at  pape  17  of  his  "  Village  CSommunitics,"  dolibt  riiiely  discredit 
this  evidence — speaking  of  it  as  ihe  slippery  testimony  concerning  savages  which  is 
gsUwred  ftrnn  tmTekn*  teles.**  I  em  eweie  th»t»  b  the  eyes  of  most,  entiquity  gives  se- 
eredhMSS  to  testfanony ;  end  thst  so  whet  were  **  travelers*  teles**  when  they  were  written 

in  Roman  days  bave  come,  in  our  days,  to  be  regarded  es  of  hld^her  authority  than  like 
tales  written  by  recent  or  living  travelers.  I  see,  however,  no  reason  to  ascribe  to  Taci- 
tus a  trustworthiness  which  I  do  not  ascribe  to  modem  explorers,  many  of  them  scien- 
tifically educated — Barrow,  Bartb,  Galton,  Burton,  Livingstone,  Seeman,  Darwin,  Wal- 
leoe,  Hamboldt,  Bnrckherdt,  end  others  too  mmiennis  to  set  down. 
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is  doabtlees  a  primary  fact."  Now,  though  among  lower  races,  sons, 
while  young,  may  be  subordinate,  from  lack  of  ability  to  resist,  yet 
that  they  remain  subordinate  wlien  they  become  men  cannot  be  as- 
serted as  a  uniform,  and  therefore  as  a  primary,  fact.  In  a  former 
paragraph  it  will  be  seen  that  obedience  does  not  characterize  all  typea 
of  men.  When  we  read  that  the  Mantra  "  lives  as  if  there  were  no 
other  person  in  the  world  but  himself;"  that  the  Carib  " is  impatient 
under  the  least  infringement "  of  his  independence ;  that  the  Mapuch4 
'^brooks  no  command;'*  that  the  Brazilian  Indian  begins  to  dii^play 
"  impatience  of  all  restraint  at  puberty  " — we  cannot  conclude  that 
filial  submission  is  an  original  trait.  When  we  find  that,  by  many 
savages,  parents,  when  they  beoome  burdensome  in  age,  are  killed  or 
left  to  starve ;  that  by  some,  as  the  Gullinomeros,  old  people  are 
treated  with  contumely,  both  men  and  women;*' and  that  by  other 
savages  boys  are  not  corrected  for  fear  of  destroying  their  spirit— >we 
cannot  suppose  that  subjection  of  adult  Bonn  to  their  fathers  oharac- 
tenses  all  types  of  men.  When  from  Bancroft  we  learn  that  to  tie 
Navajos  of  Korth  America,  '*bom  and  bn  d  with  the  idea  of  peileot 
personal  freedom,  all  restraint  is  unendurable,"  and  that  among  them 

every  father  holds  undisputed  sway  over  hia  children  until  the  age  - 
of  puberty ; "  when  we  loam  that,  among  some  Califomians,  children 
after  puberty  "  were  subject  only  to  the  chief; "  that  among  the  Low* 
er-Californians,  "  as  soon  as  children  are  able  to  get  food  for  them- 
selves, they  are  left  to  their  own  devices;"  and  that  among  the  Co- 
manches  male  children  "are  even  privileged  to  rebel  against  their 
parents,  who  are  no(  entitled  to  chastise  them  but  by  consent  of  the 
tribe  " — we  are  shown  that  in  some  races  the  parental  and  filial  rela-> 
tion  early  comes  to  an  end.  So  far  from  supposing  that  filial  obe- 
dience is  innate,  and  the  patriarchal  type  a  natural  consequence,  the 
evidence  points  rather  to  the  inferenocf  that  the  two  have  evolved 
hand-in-hand  under  favoring- conditions. 

Again,  referring  to  the  way  in  which  originally  common  ancestral 
origin  was  the  only  ground  for  united  social  aotion,  Sir  Henry  Maine 
says: 

"Of  this  wo  may  at  least  be  certain,  that  aU  ancient  societies  regarded  theia- 
Mlves  as  baring  proceeded  from  one  originsl  stock,  and  even  labored  uader  sa 
incapacity  for  comprehending  any  reason  except  this  for  their  holding  together 
in  political  union.  The  historj  of  poHtlcsl  ideas  begins,  in  flust,  with  the  as-  - 
Bomption  that  kinship  In  Uood  is  the  sole  poenble  ground  of  oonuminity  in  po* 
litioal  ftmctions." 

Now,  if  by  "  ancient  societies are  meant  those  only  of  which  records 
have  come  down  to  us,  and  if  the  "history  of  politicnl  ideas"  is  to 
include  only  the  idea<«  of  such  societies,  this  may  be  true ;  but  if  we 
are  to  take  account  of  societies  more  archaic  than  these,  and  to  in- 
clude under  political  ideas  those  of  other  peoples  thau  Aryans  and 
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Semites,  it  cannot  be  sastained.  Proof  has  boon  given  that  political 
cooperation  and  the  accompanying  iitructares  arise  from  the  c-unfliuis 
4if  wotktX  granpt  with  one  Another.  We  heTe  seen  tb«t  thia  evolTet 
ehieftAinship,  which  Viecomet  etUtblished  wlu  ii  the  military  activity  it 
constant  ;  and  we  have  seen  that,  having  first  politically  organized 
simple  groups,  this  process  afterward  politically  organizes  compound 
gronpe,  end  egiUn  doaUy-eonpovnd  gnrnfie.  Thoagh  it  mey  be  fedli> 
tated  where  "  the  p  imnmnwoalth  is  a  collection  <rf  persons  united  by 
a  common  descent  from  the  progenitor  of  an  original  family,"  yet, 
in  moltitadiDona  eeeei,  it  takes  place  where  no  connection  of  this  kind 
exiite  emoi^^  the  pen(«i.  The  members  of  an  Australian  tribe  which, 
under  a  temporary  chief,  join  in  battle  at;ainvt  those  of  another  tribe, 
have  not  a  common  descent,  but  are  alien  in  blood.  If  it  be  said  that 
political  fonctions  ean  in  this  case  searcely  be  alleged,  then  take  the 
ease  of  the  Creeka  of  North  Ameriea,  whoie  men  have  Tarions  totems 
implyinir  vnrions  ancostric-*,  lunl  wlufsc  twenty  thotisand  pco]ilc,  liv- 
ing iu  seventy  Tillages,  have  neverthcli  HS  evolved  for  them&flves  ja 
goremment  of  •eoimdexable  eomplexity.  Or,  still  better,  take  the 
Iroqvois,  who,  Bimilar  in  thmr  formation  of  trilus  out  of  intemiingled 
clans  of  fliffVrcnf  stocks*,  wore  wcMod  by  combined  action  in  w  ar  into 
a  league  of  tivo  (afterward  t<ix)  nations  under  a  permanent  rcpublicuu 
government.  Indeed,  this  Hystem  of  kinship  puts  relations  in  politic 
cal  antagonism;  so  that,  a8  we  read  in  Bancroft  of  tlic  Kutcliine, 
"there  can  never  be  intertribal  war  without  ratiLrinLr  fatlicrs  atnl  sons 
against  each  other."  Even  apart  from  the  results  of  mixed  clanships, 
that  inetability,  whieh  we  hare  seen  eharaeteriaed  primitive  lelationa 
of  the  sezet,  negatives  the  belief  that  political  cooperation  every* 
where  originates  from  family  coSpcration.  Inntance  the  above-named 
Creeks,  of  whom,  according  to  Schoolcraft,  "  a  large  portion  oi  the  old 
And  mlddle«ged  men,  by  frequently  changing,  have  had- many  diffbr- 
•nt  wives,  antl  their  ehildreo,  scattered  around  the  oonntry,  are  an* 

known  to  them." 

Thus  tiuding  reason  to  suspect  that  Sir  Henry  Maiue^s  theory  of 
the  ftmily  is  not'applieable  to  all  hnman  soeietieSi  let  ns  proceed  to 
oonirider  it  more  dosely : 

He  implies  that,  in  the  curliest  stages,  there  were  definite  marital 
reUtiona.  That  whieh  he  calls  **  the  infhney  of  society  **— the  sitnap 
tion  in  which  mankind  disclose  themselves  at  the  dawn  of  their  his- 
tory " — is  a  situation  in  which  "'every  one  exercises  jurisdiction  over 
bis  wives  and  his  children,  and  they  pay  no  regard  to  one  another.* " 
Bat  in  fonqfoing  chapters  on  **The  Primitive  Relations  of  the  Sexes," 
on  " Promiscuity,"  and  on  "Polyandry,"  numerous  facts  have  been 
given,  showing  that  definite,  coherent  marital  relations  are  preceded 
by  indefinite,  incoherent  ones;  and  also  that,  among  the  marital  rela* 
tiont  erolving  oot  of  thcae,  there  are  in  many  |^oes  typee  of  fmXty 

• 
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eompOfled  not  of  a  man  with  wife  and  children,  hut  of  a  wife  with  men 
and  ohildreo — such  family-forms  being  found  not  alone  in  societies  of 
embryonic  and  of  infantine  t3rpee,  but  alio  in  onialderably  adyanoed 

aocieties. 

A  further  assumption  is  that  descent  has  always  and  evvrywlu  re 
been  iu  the  male  line.  That  it  has  from  the  earliest  recorded  times 
of  thoee  peopiee  with  whom  Sir  Henry  Maine  deals,  mnat  be  admit- 
ted; and  it  may  be  admitted  that  male  d<'sci'nt  orcnrs  also  among 
some  rude  peoples  of  other  types,  as  the  Kukis  of  India,  the  Beloo- 
ohes,  the  New-Zealandera,  the  Hottentots.  It  is  by  no  means  the  rule, 
however,  among  the  unoiviliied.  Mr.  MeLennan,  who  has  pointed 
out  the  incongruity  between  this  assumption  and  a  '^yv,\\  mass  of 
evidence,  shows  that  in  all  parts  of  the  world  descent  in  the  female 
line  prevails ;  and  the  abundant  proofs  giren  by  him  I  might,  were 
it  needful,  enforce  by  many  others.  This  system  is  not  limited  to 
groiipH  ^1)  little  organized  lh:tt  tlu'v  inii^lit  1>C'  set  aside  as  j>reiiifantine 
(were  that  permissible)  ;  uur  to  groups  that  stand  on  a  level  with  the 
patriarahal^  or  S04»lled  infantine,  societies  in  point  of  organization ; 
bat  itoccur!^  in  groups,  or  rather  nations,  that  have  evolved  complex 
etnictures.  Ellis  says  tlial  kinsliij)  was  tlirough  females  in  the  two 
bigher  ranks  of  the  Tabitians ;  and  Erskine  says  the  like  of  the  Ton- 
gaas.  It  was  so,  according  to  Piedrabita,  with  the  ancient  Chib> 
cliat;,  who  had  made  no  insignificant  Strides  in  civilization.  Among 
the  Inxiuois,  aj^ain,  "titles,  as  well  as  jtroperty,  descended  in  the 
female  line,  and  were  hereditary  iu  the  tribe  j  the  son  could  never  suc- 
eeed  to  his  &ther*s  title  of  sachem,  nor  inherit  even  his  tomahawk  ;** 
and  these  Iroqnots  had  advanced  far  beyond  the  infantine  stage — 
were  governed  by  a  representative  assembly  of  filty  paelieiiis,  liad  a 
separate  military  organization,  a  separate  ecclesiastical  organization, 
definite  laws,  cultivated  lands  individually  possessed,  permanent  for> 
tified  villages.  So,  too,  in  Afiica,  succession  to  rank  and  property  * 
follows  the  female  line  among  the  coast-ne£»roeH,  inland-negroes, 
Congo  people,  etc.,  who  have  distinct  industrial  systems,  four  and  live 
gradations  in  ranh,  settled  agricultures,  considerable  commerce,  towna 
In  streets.  How  misleading  is  the  limited  observation  of  societies,  b 
shown  by  Marsden's  remark  respeetin.;  the  Sumatraus  of  the  Batta 
district,  that the  succession  to  the  chiefsliips  does  not  go,  in  the  first 
instance,  to  the  son  of  the  deceased,  but  to  the  nephew  by  a  sister;  ** 
and  that  **the  same  extraordinary  rule,  with  respect  to  property  in 
general,  prevails  also  among  the  Malays  of  that  part  of  the  island :  " 
the  rule  which  he  thus  characterizes  as  extraordinary  being  really, 
among  the  uncivilised  and  little  civilteed,  the  ordinary  rule, 

Airain,  Sir  Henry  Maine  postulates  the  existence  of  government 
from  the  befrinnin); — patriarchal  authority  over  wile,  children,  slaves, 
and  all  who  arc  included  in  the  primitive  social  group.  But  thoae 
who  have  rsad  prsoeding  chapters  on  **  The  Regulating  System  "  and 
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••Social  Types"  will  scarcely  need  reminding  that  in  various  parts 
of  the  world  we  find  social  groups  without  heads,  as  the  Fuegians, 
some  Australians,  most  Esquimaux,  the  Arafuras,  the  Land  IJyaks  of 
the  Upper  Sarawak  River;  others  with  headships  that  are  but  occa- 
sional, as  Tasmauians,  some  Australians,  some  Caribs,  some  Uaupes  j 
and  many  others  with  vague  and  unstable  headships,  as  the  Andama- 
nese,  Abipones,  Snakes,  Chippewyans,  Chinooks,  Chippeways,  some 
Kamtchatdales,  Guiana  tribes,  ]\Ian<lans,  Coroados,  New  (iuinea  peo- 
ple, Tannese.  Though  it  is  true  that  in  some  of  these  eases  tlie  com- 
munities are  of  the  lowest,  I  see  no  adequate  reason  lor  exeluding 
them  from  our  eonception  of  the  infancy  of  society."  And  even 
saying  nothing  of  these,  we  cannot  regard  as  lower  than  infantine  in 
their  stages  those  communities  wliicli,  like  the  Upper  Sarawak  Dyaks, 
the  Arafuras,  the  New  Guinea  people,  carry  on  their  peaceful  lives 
without  other  government  than  that  of  public  opinion  and  custom. 
jSIoreover,  as  has  been  pointed  out,  what  headship  exists  in  many 
Bimple  groups  is  not  patriarchal.  Such  chieftainship  as  arose  among 
the  Tasmanians  in  time  of  war  was  determined  by  personal  fitness. 
So,  too,  according  to  Edwards,  witli  the  Caribs,  and,  according  to 
Swan,  with  the  Creeks.  Then,  still  further  showing  that  political 
authority  does  not  always  begin  with  patriarchal  authority,  we  have 
the  Iroquois,  whose  system  of  kinship  negatives  the  genesis  of  ])atri- 
archs,  and  who  yet  have  developed  a  eomplex  repul)lican  governnu  nt ; 
and  we  have  the  Pueblos,  who,  living  in  well-organized  communities 
under  elected  governors  and  councils,  show  no  signs  of  patriarchal 
rule  in  the  past. 

Another  component  of  the  doctrine  is  that,  originally,  propeiiy  is 
Iield  by  the  family  as  a  corporate  body.  According  to  Sir  Henry 
Maine,  "one  peculiarity  invariably  distinguishing  the  infancy  of 
society  "  is  that  "men  are  regarded  and  treated  not  as  individuals  • 
but  always  as  members  of  the  particular  group."  The  man  was  not 
"regarded  as  himself,  as  a  distinct  individual.  His  individuality  was 
swallowed  up  in  his  family."  And  this  alleged  primitive  submergence 
of  the  individual  alfucts  even  the  absolute  ruler  of  the  group. 
••Though  the  patriarch,  for  we  must  not  yet  call  him  the  pater- 
familias, had  rights  thus  extensive,  it  is  impossible  to  doubt  that  he 
lay  under  an  equal  amplitude  of  obligations.  If  he  governed  the 
family  it  was  for  its  btlioof.  If  he  was  lord  of  its  possessions,  he 
held  them  as  trustee  for  his  children  and  kindred  .  .  .  the  family,  in 
fact,  was  a  corporation;  and  he  was  its  representative."  Here,  after 
expressing  the  doubt  whether  there  can  exist  in  the  primitive  mind 
ideas  so  abstract  as  those  of  trusteesliip  and  representation,  I  go  on 
to  remark  that  this  hypothesis  involves  a  conception  dilhcult  to 
frame.  For  while  the  patriarch  is  said  to  hold  his  possessions  "  in  a 
representative  rather  than  a  proprietary  character,"  he  is  said  to  have  ^ 
uoqaalified  domiuiou  over  chiidreu,  as  over  slaves,  extending  to  life 
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and  death ;  wbioh  implies  that  though  he  poeBesBes  the  greater  right 
of  owning  snbordtnate  individnale  absolntely,  he  does  not  poBeess  the 
flmaller  right  of  owning  abeolntely  the  property  need  by  them  and 
himself.  I  may  add  that  besides  being  diAenlt  to  frame,  this  concep- ' 
tion  is  not  easily  reconcilable  with  Sir  Henry  Maine's  description  of 
the  pairia  poU$ta$  of  the  Romans,  wbioh  he  says  is  *^oar  type  of  the* 
primeval  paternal  anthority,**  and  of  which  he  remarks  that  while, 
during  its  decline,  the  father's  power  over  the  son's  pen&n  became 
nominal,  his  ''rights  over  the  son's  prcperty  were  always  exercised 
without  scmple."  And  I  may  also  name  its  seeming  incongmlty  with 
the  fact  that  political  rulers  who  have  absohite  powers  of  life  .and 
death  over  their  subjects,  are  usually  also  regarded  as  in  theory 
owners  of  their  property:  instance  at  the  present  time  the  kings  of 
Dahomey,  Ashantee,  Congo,  Cayor  on  the  Gold  Coast.  Passing  to 
the  essential  question,  however,  I  find  myself  here  at  issue  not  with 
Sir  Henry  Maine  only,  but  also  with  those  writers  on  primitive  social 
states  who  hold  that  all  ownership  is  originally  tribal,  that  fiimily 
ownership  comes  afterward,  and  individual  ownership  last.  As  al- 
ready implied,  the  evidence  appears  to  me  to  show  that  from  the  be- 
ginning there  has  been  individual  ownership  of  all  such  things  as 
could  without  difficulty  be  appropriated.  True  though  it  is  that  in 
early  stages  rights  of  property  have  not  acquired  definiteness;  certain 
though  it  may  be  that  among  primitive  men  the  moral  sanction  which 
property  equitably  obtained  has  among  ourselves  is  lacking;  obvious 
as  we  find  it  that  possession  is  often  established  by  right  of  the 
strongest^-the  evidence  implies  that  in  the  rudest  communities  there 
is  a  private  holding  of  useful  movables  maintained  by  each  man  to 
the  best  of  his  ability.  A  personal  monopoly  extends  itself  to  such 
things  as  can  readily  be  monopolized— a  proprietorship  not  yet  made 
.  definite  by  the  growth  of  social  regulations.  The  'Hnn^,  who,  **  re- 
garding all  property,  including  wives,  as  belonging  to  the  strongest," 
show  us  in  a  typical  way  the  primitive  form  of  appropriation,  also 
show  us  that  this  appropriation  is  completely  personal,  since  they 
bum  with  the  deceased  all  his  effects."  Indeed,  even  apart  from 
evidence,  it  seems  to  me  an  inadmissible  supposition  that  in  "the  in- 
fancy of  sodety"  the  egoistic  savage,  utterly  without  idea  of  justice 
or  sense  of  responsibility,  consciously  held  his  belongings  on  behalf 
of  those  depending  upon  him. 

One  more  element,  indirectly  if  not  directly  involved  in  the  doc- 
trine of  Sir  Henry  Maine,  is  that  the  infancy  of  society"  is  charac- 
teiized  by  the  perpetual  tutelage  of  women.  While  each  male  de- 
scendant has  a  capadty  "  to  become  himself  the  head  of  a  new  family 
and  the  root  of  a  new  set  of  parental  powers,"  '*  a  woman  of  course 
has  no  capacity  of  the  kind,  and  no  title  accordingly  to  the  liberation 
which  it  confers.  There  is  therefore  a  peculiar  contrivance  of  archaic 
jurisprudence  for  retaining  her  in  the  bondage  of  *the  fiunily  for  life." 
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And  the  implicatiou  appears  to  be  that  this  slavery  of  women,  derived 
from  the  patriarchal  state,  and  naturally  accompanied  by  inability  to 
hold  property,  has  been  slowly  mitigated,  and  the  right  of  private  pos- 
session acquired,  as  the  primitive  family  has  decayed.  But  when  we 
pass  from  the  prof^enitora  of  the  civilized  races  to  existing  uncivilized 
races,  we  meet  with  facts  requiring  us  to  qualify  this  proposition. 
Though  in  tribes  of  primitive  men,  knowing  no  law  but  that  of  brute 
force,  entire  subjection  of  women  is  tiie  rule,  yet  the  re  ;ire  exceptions, 
both  in  societies  lower  than  the  patriarchal  in  organization,  and  in 
hijjher  societies  whicli  bear  no  traces  of  a  past  patriarchal  state.  Wo 
learn  from  Hodgson  that  among  the  Kocch,  who  are  mainly  governed 
by  "juries  of  elders,"  "  when  a  woman  dies  the  family  property  goes 
to  her  daughters."  Mason  tells  us  of  the  Karens,  wIiohc  (  hiefs,  of 
little  untliority,  are  generally  elective  and  often  wanting,  that  "  the 
father  wills  his  property  to  his  children.  .  .  .  Nothing  is  given  to  the 
widow,  but  she  is  entitled  to  the  use  of  the  j)roperty  till  her  death." 
Writing  of  the  Khasias,  Lieutenant  Steel  says  that  "  the  liDUse  belongs 
to  the  woman;  and  in  case  of  the  husband  dying  or  being  separated 
from  her,  it  remains  her  property."  Among  the  Dyaks,  whose  law  of 
inheritance  is  not  that  of  primogeniture,  and  whose  chieftainships 
where  they  exist  are  determined  by  merit,  St.  John  tells  us  that  as  the 
wife  does  an  equal  share  of  work  with  her  husband,  "  at  a  divorce  she 
is  entitled  to  half  the  wealth  created  by  their  mutual  labors;"  and 
Rajah  Brooke  writes,  concerning  certain  Land  Dyaks,  that  "  the  most 
powerful  of  the  people  in  tlie  i)lace  were  two  old  ladies,  who  often  told 
me  that  all  the  land  and  inhabitants  belonged  to  them."  Xorth 
America  furnishes  kindred  facts.  Of  the  Aleutian-Islanders,  Bancroft, 
in  agreement  with  Bastian,  tells  us  that  "rich  women  are  j»ermitted 
to  indulge  in  two  husbands  " — ownership  of  property  by  females  being 
implied.  Among  the  Nootkas,  in  case  of  divorce,  there  is  "  a  strict 
division  of  property" — the  wife  taking  both  what  she  brought  and 
what  she  has  made;  ami  similarly  among  the  Jpokaues,  " all  house- 
hold goods  are  considered  the  wife's  property,"  and  there  is  an  e<(ui- 
tabio  division  of  j)roperty  on  dissolution  of  marriage.  Again,  of  tlie 
Iroquois,  who,  considerably  advanced  as  we  have  seen,  were  shown,  by 
their  still-surviving  system  of  descent  in  the  female  line,  never  to  have 
passed  through  the  patriarchal  stage,  we  read  that  the  proprietary 
rights  of  husband  and  wife  remained  distinct;  and,  further,  that  in 
case  of  separation  the  cliildreu  went  with  the  mother.  Still  more 
striking  is  the  instance  supplied  by  the  peaceable,  industrious,  freely- 
governed  Pueldos,  whose  women,  otherwise  occujiying  good  posi- 
tions, not  only  inherit  property,  but,  in  some  cases,  make  exclusive 
claims  to  it.  Africa,  too,  where  the  condition  of  women  is  in  most 
respects  low,  but  where  descent  in  the  female  line  continues,  furnishes 
examples.  Shabeeny  tells  us  that  in  Tinibnctoo  a  son's  share  of  the  -/^ 
father's  property  is  double  that  of  a  daughter.   Describing  the  cus« 
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toms  of  the  people  above  the  YcUala  Falls  on  the  Congo,  Tnckey  says 
fowls,  eggs,  mamoo,  and  fruits,  "  seem  all  to  belong  to  the  women,  the 
men  never  disposing  of  them  without  first  consulting  their  wires,  to 
whom  the  beads^are  given."  - 

Thus  there  are  many  things  at  variance  with  the  theory  which  sets 
ont  by  assuming  that  ^  the  infancy  of  society  "  is  exhibited  in  the 
patriarchal  group.  As  was  implied  in  the  chapters  on  the  "  Primitive 
Relations  of  the  Sexes,"  on  "Promiscuity,"  on  "Polyandry,"  the 
earliest  social  groups  were  without  domestic  organization  as  they 
were  without  political  organization.  Instead  of  patriarchal  clnster, 
at  once  family  and  rudimentary  state,  there  was  at  first  an  aggregate  of 
males  and  females  without  settled  arrangements,  and  having  no  rela- 
tions save  those  established  by  foroe  and  changed  when  the  stronger 
willed. 


OUR  AMEIIICAN  OWLS. 

Bt  FBOffBMOB  SAMUEL  LOCKWOOD. 

THE  owls  are  rapacious  birds,  and  in  company  with  all  the  true 
birds  of  prey  belong  to  the  great  order  Baptcrea,  The  order 
branches  into  two  large  groups,  known  respectively  as  the  diurnal 
and  the  nocturnal  birds  of  prey.  To  the  Ditames  belong  the  vultures, 
hawkii,  and  eagles ;  to  the  Nocttemes  belong  the  owls. 

If  Mrs.  Malaprop  cannot  see  why  the  owl  is  a  "  rapturous  bird," 
she  can  admit  its  claim  to  openness  of  countenance.  Once  seen,  the 
owl  can  never  be  mistaken  ;  its  flat,  pussy  fiice,  and  large,  Itrassy  cat- 
eyes,  set  square  in  front  of  the  head,  are  so  unbirdlike.  It  was  a 
London  holiday  ;  a  shop-woman  and  her  daughter  stood  before  the 
cage  of  Nocturnal  Raptores  at  the  "Zoo."  Said  the  elder,  "See 
these  heagles  !  "  to  which  the  younger  replied,  **  Them  isn't  heagles, 
they're  'awks,"  "If  you  please,"  interposed  a  servant  standing 
near,  "  them  isn't  heagles  nor  *awks,  they're  howls.  My  maister's  son 
once  kept  one." 

The  owls  are  found  nearly  the  whole  world  over.  The  books 
mention  about  two  hundred  species,  as  species  are  yet  understood, 
and  queer  specimens  are  they  every  one.  As  a  rule,  how  trim,  spruce, 
compact,  and  graceful  are  the  falcons,  the  typical  birds  of  prey ! 
How  flulTy,  squatty,  and  dowdyish  is  the  typical  owl !  Whether  it 
m(  nns  little  or  much,  it  is  thus  with  the  Diurnal  and  the  Nocturnal 
JLepidopiera*  As  the  elder  naturalist  said  :  "  If  any  analogy  is  allow- 
able between  different  tribes  of  animals,  the  owls  might  be  said  to  re- 
semble moths"  (the  night-fliers),  "and  to  differ  from  the  diurnal  birds 
of  prey  as  these  do  from  the  butterflies  "  (the  day-fliers).  These  birds 
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have  been  called  "feathered  cats,'*  for  the  owl,  cat-like,  prowla  at 
night,  and  steals  upon  its  victim  by  a  qaick,  fluffy,  still  swoop  or 
spring.  With  the  silent  movemeots  of  a  spirit,  and  a  voice  so  super- 
natural, and  with  certain  associations  of  time  and  place,  the  effect  is 
appalling.  As  if  burned  into  the  brain-tissue  with  a  hot  iron,  the 
memory  of  a  certain  night  experience  when  but  a  lad  is  still  fresh 
and  vivid.  It  was  a  rural  home ;  sickness  had  entered  at  ^  the  witch- 
ing-time of  night."  No  man  around,  and  the  well  must  stay  by  the  ill ; 
then  who  should  go  for  the  doctor,  more  than  a  mile  away  ?  Jmpnl- 
siye  and  sympathetic,  I  was  "  the  good  and  brave  boy  to  volunteer. 
Not  until  after  midnight  was  the  doctor^s  bouse  reached,  and  he  was 
out.  Much  disappointed  that  I  must  return  alone,  thinking  to  help 
the  matter,  I  ventured  upon  that  country -boy  expedient  known  as  a 
short  cuf  So  the  open  road  was  abandoned  for  a  narrow  path 
which  led  to  the  old  graveyard,  which  having  reached,  my  timidity 
began  to  increase.  Cautiously  I  crossed  the  stile  of  the  stone-wail, 
and  just  as  I  bad  entered,  the  clock  in  the  old  chnrch- tower  struck 
one  1  There  was  first  a  startling  shock,  then  a  prolonged  horror,  for 
the  reverberations  kept  every  fibre  of  my  frame  in  a  quivering  thrill 


Fio.  WtnTs  or  Darn  Owi.  or  Buaora  iJStrix  Jtammea), 


I  think  the  moon  was  large,  and  running  low,  for  my  shadow  wliioh 
preceded  me  was  frightfully  long,  while  parallel  to  it,  in  most  forbi'l- 
ding  neighborahip,  lay  the  dark  shadow  of  a  tall  Lombardy  poplur, 
as  if  ivfiecting  some  huge  monumental  shaft.  The  grave  of  a  saintc<l 
mother  was  near,  and  a  certain  sense  of  her  neai*ncss  someit  liai 
soothed  the  fears  of  that  little  night  waif.  I  had  now  got  well  be- 
yond the  saddening  shadow  of  that  shaft-like  tree,  and  the  exit  fr(Hti 
the  churchyard  was  but  a  few  steps  off,  and  my  courage  was  be;^i li- 
ning to  rise,  when  lol  from  out  of  that  dark  shaft  behind  me  burst 
a  savage,  piercing  scream,  as  it  might  be  of  some  goblin  seniry: 
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**  Who  1— wlio !— who-o-o-oo  are  you  ?  "  How  tlwt  boy*B  heart  did  heat, 
and  how  he  ran,  almost  flew,  cannot  he  told.  It  was  still  a  long  way 
from  home,  bot  this  was  gained  at  last.  He  mshed  into  the  honae 
(the  folks  were  np-stairs),  and,  without  reporting  to  them,  he  immedi- 
ately threw  himself  face  downward  upon  the  lounge,  and  sobbed  his 
fright  away,  as  little  people  often  sensibly  do.  And  now,  if  better 
late  than  never,  let  it  be  honestly  confessed :  ^that  boy  for  years  enter- 
tained a  very  owlish  creed,  bailt  upon  his  own  experience.  He  be- 
lieved in  a  peculiar  graveyard  Sirim,  In  fine,  it  may  as  well  come 
out — he  was  a  spiritualist,  in  the  strictest,  spookiest  sense. 

The  owls  are  intensely  camiyorous.  The  diminutiye  ones  will 
feed  largely  upon  insects,  and  some  of  the  large  kinds  will  eat  them 
occasionally.  But  Nature  has  made  them  for  prowlers,  and  as  such  we 
find  them  fond  of  fiesh,  fowl,  and  fish.  So  immense  is  their  destrae- 
tlon  of  the  smaller  rodents,  that  they  are  worth  millions  to  the  agri- 
culture of  our  country.  They  are  the  feathered  Nimrods  of  the 
night.  Even  the  American  hare,  the  rabbit  wrongly  called,  falls  an 
easy  yictim.  Some  of  the  owls  can  fish,  too.  But  whether  hunting^ 
fowling,  or  fishing,  they  lack  the  style  of  doing  it  which  belongs  to 
the  falcon  tribe ;  and  when  out  bugging  it  is  but  a  bungUng  business 


Fio.  9.— AnERicAN  Bakk-Owl  {^Strix  fiamtneOy  Var.  Asnerkana). 

compared  with  the  professional  rdU  of  the  insectivorous  birds.  Tlieir 
aii>;Iing,  too,  is  simply  upon  quiet  waters.  They  cannot  brave  "^the 
mutmotts  winds  *twizt  the  green  sea  and  the  asured  vault.**  lb  com- 
mon with  all  the  Haptcre$j  they  catch  their  prey  with  the  talons,  not 
with  the  beak.  In  eating  birds  the  owl  prefers  to  tear  his  prey  in 
piucemeal,  but  a  small  rodent  is  swallowed  entire,  being  usually  tossed 
into  the  air  to  adjust  its  position,  so  that  it  may  faU  head  first  into 
the  bird's  mouth.  It  disappears  in  one  astonishing  gulp.  A  second 
gulp  is  usually  needed,  as  the  tail  is  often  after  the  first  left  hanging 
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from  one  side  of  the  mouth.  The  indigeiled  msM  foims  »  roandbk 
ball  or  pellet  in  the  ttomach,  whioh  the  bird  Tonite  npw  Theae  pdt^ 
lets  or  eeetingt  indicate  what  enormove  liBedeni  the  owla  ateu  .  One 
which  I  took  ovt  of  the  etomach  of  a  little  sereeclH>wl  was  as  big  as 
a  walnnty  and  made  np  of  hair  and  bones,  and  had  in  it  the  sknlls  of 
flix  mioet 

Wlule  adopting  Dr.  OoaesPs  speoifio  nomendatoxe,  let  ns  follow 
John  CSassin's  distribotion  of  these  birds.  To  aid  both  memivy  and 
jodgmenty  the  following  scheme  is  d&ied : 

FAMILY. 

StrigidoB, — The  Owls.  *  - 

1.  iSrr^fus.— The  Typical  Owhk  ^"-^ 

2.  BubonincB.'-The  Horned-Owls.   .  '  * 

8.  Syminm.—Tikb  Gray  Owls.         ' .  /  *      r  >  • 

4.  ^MtfiiiMa.— The  Bud-Owls.  .  a* . 

5.  iV^vlsMiMBL— The  Day-Owls.  * 

1.  Among  the  Striginm  we  find  no  latge  owls,  bat  here  are  found 
the  typical  birds  of  the  fsmily.  Here  is  seen  in  its  highest  perfec- 
tion of  form  that  owlish  peonliarity  of  the  face  known  as  the  flMsial 
disk;  that  circle  of  bristle-like,  radiating  feathers,  which  helps  the 
big  ronnd  eyes  to  their  cattish  stare.  The  eyes,  however,  of  the  birds 
In  this  groupii^are  not  so  large  as  are  found  in  some  species  in  the 
other  groups ;  but  the  bills  of  the  8tirigiMB  are  somewhat  longer. 
Here  we  find  the  white  or  bam  owl  of  the  authors,  which  is  in  fiust 
the  world's  traditional  owl.  Its  portrait  is  giyen  in  Fig.  1,  which  is 
iSirrKs  JUtmmea  (Linn.),  the  barn-owl  of  Europe.  This  and  the  Amerir 
oan  barn-owl  were  long  regarded  as  the  same  species ;  but  Cones 
oonslders  it  a  geographical  variety,  and,  reetoring  Audubon's  name, 
makes  a  subnipecies  of  it,  thus:  AJtammea^  yar.  Amerieana  (Fig.  2). 
South  of  a  certain  latitude  the  bird  is  abundant  on  both  sides  of  our 
oontinent,  ohieflj  near  the  sea.  It  is  sometimes  found  in  New  Ywk 
and  Kew  Jersey,  where  it  breeds  in  trees  with  the  barest  apology 
for  a  nest,  as  the  eggs  are  laid  upon  the  Mrit  or  cast-up  peUets  of 
the  bird,  which  crumble  and  make  a  softlsh  but  filthy  mess.  Dr. 
Newben^  states  that  he  saw  this  bird  occupying  boles  in  the  perpen- 
dicular cliflh  on  the  shores  of  San  Flablo  Bay.  Wood  says  the  Euro- 
pean barn-owl  liyes  in  trees  and  crevices  of  old  buildings,  Inying  its 
white,  rough-surfaced  eggs  upon  a  soft  layer  of  its  own  eastings.  So 
Intensdy  pungent  is  the  odor  of  the  nest  that  it  is  with  difilcnhy  the 
band  oan  be  washed  free  of  it  after  meddling  with  the  eggs.  The 
young  are  described  as  curious  little  pufis  of  white  down.  The  Eur 
ropean  species  is  often  found  feeding  a  brood  of  young,  while  it  is 
hatehiog  another  set  of  eggs.  The  bird  is  often  tamed,  and  sometimes 
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makes  a  really  inteUigent  pet.  The  Amerioan  ipeoies  is  not  common 
in  the  Middle  States.  We  saw  one  this  spring,  a  gay,  attractive  biid| 
ia  an  hotel  at  Tom's  River,  New  Jersey.  It  fairly  glowed  in  a  warm, 
bright  tawny  hne.  In  reply  to  an  inquiry,  we  promptly  pronomioed 
it  a  yoong  bariMwl ;  bnt  its  owner  was  piqued  at  the  id«a  that  any* 
body  ahoold  have  seen  its  like  before. 

2.  The  snb-funily^ii^QfUfMi^  the  eared  or  horned  owls,  are  so  oalled 
becanse  of  a  pur  of  feathery,  eai4ike  tofU,  which  are  so  set  npon  the 
head  as  to  have  earned  for  these  birds  the  general  name,  cat-owls. 
Their  £Msial  disk  is  not  qmte  perfect.  The  most  famed  bird  of  this 
group  is  the  great  horned-owl  (Bubo  VtrginianuB^  Bonap.)  (dm  Fig. 
8).  This  bir4  has  usually  a  white  collar  round  the  neck.  It  is  truly 


a  magnificent  bird,  of  indomitable  spirit  and  large  size,  being  about 
two  feet  in  length.  It  does  not  migrate,  and  is  found  pretty  much 
all  over  North  America.  It  breeds  in  winter  and  early  spring,  nest- 
ing in  hoUow  trees  and  crcyices  of  rocks,  and  is  said  to  build  also  on 
some  large  branch,  or  in  the  crotch  of  a  tree.  Dr.  Cones  gives  an  in- 
teresting account  of  two  unfledged  ones,  which  he  captured  in  Da- 
kota, in  the  month  of  June.  They  were  his  pets  for  the  whole  som- 
mer,  and  traveled  with  him  several  hundred  miles.  For  a  while  they 
had  two  ditlerent  notes,  the  one  of  hunger  or  loneliness,  a  querulous^ 
explosive  syllable,  and  the  other  a  harsh  cry  of  anger,  or  remon- 
strance, when  rudely  bandied.  They  did  not  begin  to  hoot  until  they 
were  about  four  months  old,  and  then  only  while  at  liberty  during  the 
night;  for,  says  he,  they  became  so  thoroughly  tame  that,  as  their 
wings  grew,  enabling  them  to  take  short  flights,  I  used  to  release 
them  in  the  evening  from  the  tether  by  which  they  were  confined. 
They  enjoyed  the  liberty,  and  eventually  would  stay  away  all  night, 
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doabileM  foraging  for  themielves  for  tbeir  Datiml  prey^  aad  retom- 
iog  to  their  Bhelter  boMnd  my  tent  in  the  morning. 

The  adult  great  horned-owl  has  considerable  yocai  ability.  At 
one  tune  it  will  startle  the  hearer  with  a  barking  like  that  of  a  dog; 
at  another  time  it  will  utter  Bounds  much  like  half-snppressed  BOieamBy 
as  if  of  one  who  is  getting  throttled ;  then  it  will  break  out  into  a 
lend,  wild,  demoniaeal  yell  of  ^'Waugh  O !  waagh  Ol"  startling  the 
woodty^  and  almost  terrifying  every  living  thing. 

I  was  myself  greatly  interested  in  a  pair  of  these  young  owIb^ 
taken  from  the  nest  early  in  Maroh.  Big,  fluffy  things  they  were, 
covered  with  thick,  yellow  down ;  and  such  eaters,  nay,  gormandiaers 
is  the  word !  It  really  seemed  as  if  nothing  came  amiss  to  their 
appetiteit  The  o£bl  of  chickens — heads,  entrails,  gissards — all  went 
down  in  quick  orden  One  thing  surprised  me.  As  we  could  not  at 
all  tames  obtain  animal  food  for  themf  .my  daughter  thought  of  an 
experiment.  She  made  balls,  as  large  as  hickory-nuts,  of  moistened 
meal,  the  outside  being  flavored  withdraw  eggs.  These  they  took 
down  quite  greedily,  and,  when  very  hungry,  took  the  meal-balls 
without  the  flavoring,  it  wis  necenNkry  to  feed  them  with  one's 
fingers.  It  was  amusing- t<^  |idH^. than  snap  their  bills  when  annoyed 
or  made  afraid.  The  report  thus  made  was  pretty  loud.  They  grew 
finely ;  but  soon  got  killed,  when  off  on  a  stray. 

The  little  horned-owl  i||  shown  by  Fig.  4.  It  is  the  Scop9  aHo 


(Bonap.),  and  is  variously  known  as  the  American  screech-owl,  the  red 
owl,  and  the  mottled  owL  It  is  but  ten  inches  long,  though  that  is 
even  two  inches  longer  than  its  European  relative.  It  ranges  through 
all  the  Atlantio  States,  even  up  to  Greenland.  Nor  is  it  driven  away 
by  the  clearing  off  of  the  woods ;  and  now  more  than  ever  it  seeks  to 
he  a  winter  denizen  of  the  etty  parks,  attracted,  doubtless,  by  the 
•huBdaoce  of  English  sparrows,  which  allbrd  it  food.  This  little 
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smeoh-ovl,  with  its  staring  eyes  and  pert,  ear-like  tvlls,  lias  a  de- 
cidedly cattish  look.  In  tmtfa,  it  wears  a  grave,  grimalldn  oast  of 
countenance,  which,  in  a  bird,  is  qnite  nncanny  and  nnnaturaL  A 
mounted  specimen  in  my  parlor  was  an  object  of  dread  to  a  little  girl 
visiting  us  from  the  city.  It  availed  nothing  to  tell  the  child  that 
little  Motley  would  not  hurt  her,  while  the  unbird-Uke  little  thin^ 
would  stare  at  her  so. 

To  the  naturalist  Scope  aHo  has  been  a  provoking  ell  It  is  to 
be  hoped  that  the  sage-looking  little  fellow  did  not  scoif  bdiind  his 
gravi^  at  these  learned  men,  or  count  any  of  them  adnine  whom  he 
so  misled  by  his  eccentric  Imkiness  in  dress.  Cknning  before  a  man 
of  science  at  one  time  wearing  a  suit  of  sober  frieze,  again  appeariog 
in  mottled  gray,  and  anon  clad  gayly  in  tawny  red,  how  Indicroualy 
easy  and  inviting  was  the  trick  of  specie-making  I  Well,  that  con- 
troversy is  over  now,  and  to  write  the  strife  down  as  history  would  be 
enough  to  make  Motley  bristle  to  his  toes. 

The  American  long-eared  owl  (Otm  WiUanicmuSy  Less.)  (Fig.  5), 


is  a  fine  bird,  some  fifteen  inches  long,  and  is  strictly  nocturnal  It 
often  breeds  in  deserted  nests  of  other  large  birds;  but  is  not  over- 
scrupulous, as  it  will  sometimes  drive  away  the  rightful  occupant  of 
a  nest,  and  take  possession.  The  &oial  disk  is  pofect.  Its  home  b 
temperate  America,  up  to  Hudson's  Bay.  **  Its  cry  is  plaintive,  con- 
sisting of  two  or  three  prolonged  notes  repeated  at  intervals." 

$.  The  St/mitUB^  or  gray  owls.  In  this  sub-family  is  found  the 
largest  bird  of  the  species  known  in  America ;  also  the  smallest  speci- 
men east  of  the  Mississippi  Their  tails  are  large  and  round.  Even 
for  owls,  they  have  large  heads,  but  smallish  eyes,  and  no  ear-tufks,  or 
these  almost  unnoticeable.  One  of  these  is  represented  by  Fig.  6,  the 
barred  owl  (Sjfmium  nsMSMtun,  Bole).  The  average  viie  is  twenty 
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inches.  It  is  common  South.  A  qnaiDt  and  lively  bird,  ita  imsUods 
look  like  antics,  for  it  iB  an  oddity,  eveo  among  its  own  folks.  Hia 
poitiait  is  that  of  a  gay,  onsiupectiDg  fellow.  He  has  queer  ways, 
for  an  owl ;  he  is  not  sedate  enough.  In  the  deep  woods,  and  in  broad 
daylight,  when  all  owldom  is  abed,  he  will  set  up  his  comical  half- 
laugh,  half-cry,  Whah !  wbah  1  whah-a-a-aa  I "  which  has  in  it  some- 
thing of  the  affectation  of  an  exquisite.  He  is  the  dandy-owl— as  he 
baa  been  called  the  boffoon  of  the  woods. 

A  mnoh  graver  person,  and  the  giant  of  American  owls,  is  the 
great  gray  owl  (S.  cinerium^  And.).  His  length  is  thirty  inches.  The 
ory  is  not  unlike  that  of  the  mottled  owL  The  bird  is  oommon  in 
Canada,  and  has  been  shot  in  New  Jersey. 


As  representing  the  gray  owls  well,  wo  must  instance  the  brown 
or  tawny  owl,  so  called  in  England,  although  its  upper  parts  are  ashen 
gray  (see  Fig.  7)  (!S.  aluco,  Lion.).  This  bird  is  found  in  Great  Britain, 
on  the  Continent,  and  in  Japan.  It  is  only  some  fifteen  inches  long, 
and  of  retiring  habits,  as  it  loves  the  deep,  dark  woods,  which  it  will  . 
make  ring  with  its  dolorous,  wolf-like  cry  of  "  Uoo !  hoo  1  hoo  1 It 
is  an  indiscriminate  feeder,  regaling  itself  on  slugs,  insects,  small 
quadmpeds,  birds,  and  fish.  And  it  is  quite  a  clever  fisherman  in 
its  way,  having  been  known  to  carry  a  pound-weight  trout  to  its  young. 
Its  mode  of  angling  is  to  stand  stock-still,  .and  patiently,  on  a  protrud- 
ing stone  in  a  rippling  stream,  and,  when  an  unsuspicious  swimmer 
comes  along,  to  invest  five  talons  promptly,  and  take  the  venture  out 
in  fish.  I 

In  this  group  belongs  the  genus  N'yctcde,  which  contains  the  pretty 
Uttle  saw-whet,  or  Acadian  owl  {^yctale  Acadice,  Bonap.).  This  is  the 
juaallest  owl  in  the  Eastern  and  Middle  States,  being  but  eight  inches 
Ijoog.  Its  ory  is  said  to  resemble  the  filing  or  whetting  of  the  teeth  ^ 
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of  a  saw,  BO  that  thp  traveler  hearing  it  in  tlic  woods  thinks  ho  hears 
the  man  at  the  saw-miii  sharpening  the  saw.  It  is  also  said  that  ita 
notes  nMmUe  thoM  of  the  little  ioreefijH>wl  of  Eufope,  whieb  would 
Hcem  to  bo  in^Uoftted  in  the  fwrpnoawfa,  or  allitecmtion  itf  the  an- 

oient  poet : 

«  U  aiii  ilr^i»iM  nooieB ;  Md  nomiaia  hojni 
Oaoia  qood  honeada  «Mlirv  aoete  iolMit.** 

("  Tlie  xTfaVi'rn  tlicy  are  called  ;  the  roa<!on'«  found — 
Thejr  mak«  night  hideoos  with  their  mnoMnf  soand.") 

Nor  is  it  all  screaking  witli  the  s:iw-whct,  for  Audubon  tells  of  an- 
other note,  which  is  musical,  and  liko  the  tinkling  of  a  bell.  Weight 
for  weight,  the  robin  would  probably  outdo  oar  little  Acadian  owL 
Nor  is  it  onlf  wee  ud  winsome,  it  seems  to  be  gentle  alsOb  Oones 


Tf».  Ti— TBI  Tawitt  Owl  or  gmo—jS^inlwwftMH. 


records  the  interesting  fact  of  one  being  found  occupying  peaceably, 
with  a  ohiekaree-sqidml,  the  tame  hole  in  en  oak. 

Approaching  the  Western  s<-ahoard«  we  find,  nnder  the  genua 
(rlaucidium,  two  diminutive  owls,  the  sparrow-pysTmy  and  the  rosty 
pygmy-owl.   These  birds  are  not  bo  large  as  the  thrush. 

4.  The  AAmdftm,  or  htrd^owls.  Here  is  fbnnd  that  oddly-hiid* 
like  owl,  standing  so  nn-owlisbly  high  on  its  naked  legs,  the  boROW' 
int?  owl  (Athene  cunieiUaria^  Bonap.),  or  S/yeott/fo  rnnimilaria,  var 
Hypogma  of  Coues  (Fig.  8).  Very  much  nonsense  has  been  written 
of  this  bird.  It  is  said  to  dwell  hi  amitj  with  the  rattlMnake  aad 
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prairie-dog,  which  generously  shares  its  hole  with  bird  and  snake.  The 
American  burrowing  owl  is  essentially  a  prairie-bird.  It  occupies,  no 
doubt  of  choice,  the  deserted  burrows  of  the  Cynomys  Ludovicianus 
(Baird).  But  if  alarmed,  as  it  would  be  by  the  presence  of  man,  it  would 
betake  itself  to  the  nearest  hole  for  a  refuge.  In  other  lands  the  bur- 
rowing owl  has  no  prairie-dogs  to  take  advantage  of,  and  in  these 
places  the  owls  burrow  for  themselves.  They  are  diurnal  prowlers, 
feeding  chiefly  on  grasshoppers,  crickets,  and  field-mice,  and  not  im- 
probably an  occasional  prairie-dog  puppy.    One  species  lives  entirely 


Fia.  8.— Toe  Ahekican  Burrowino  Owl  {Athene  cvnicularia). 


west  of  the  Mississippi,  on  both  sides  of  the  Rocky  Mountains.  India 
has  a  number  of  species,  which  do  their  own  burrow-making,  and  are 
an  incessantly  noisy  crew. 

We  cannot  pass  by  that  little  mar\'el,  the  Lilipntian  of  them  all, 
named  Whitney's  owl  (Micrathene  Whitneyi,  Coucs).  It  was  discov- 
ered by  Dr.  Cooper  at  Fort  Mojave  in  1860.  This  owl  is  an  arboreal 
bird.  It  is  partly  diurnal  in  habit,  and  feeds  on  insects.  The  little 
thing  is  hardly  as  large  as  the  average  sparrow. 

5.  The  NycteinincB,  or  day-owls.  This  small  group  has  but  two 
genera,  with  one  species  in  each.  But  here  occurs  the  very  hand- 
somest species  of  the  American  owls.  Fig.  9  shows  that  splendid 
bird  known  as  the  snowy  owl,  the  arctic  owl  {Nyctea  nivea^  Gray).  It 
has  been  found  with  a  length  of  twenty-seven  inches.  Some  adults 
are  nearly  all  white — hence,  as  a  show-bird,  it  is  a  favorite.  We  saw 
not  long  since  a  fine  mounted  specimen  in  a  New  Jersey  tavern. 
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**  What  a  splendid  bird  I "  was  our  remark  to  an  individaal  who  prac- 
tised at  the  bar.  "  Yes,  fine  enough  when  stuffed.  But,  you  see,  we 
had  to  do  it,  he  got  so  nasty."  We  observed  that  the  plumage  did 
not  indicate  it.  The  man  replied,  quickly  :  "  Oh,  there  was  no  rum- 
mage in  \\\m.  We  kept  \\\m  tethered.  AH  the  rats  and  mice  we 
ketchcd  was  given  him — and  the  way  he'd  chuck  'em  in  wasn't  slow  I 
But,  as  T  said,  he  got  so  nasty."  We  asked  for  an  explanation. 
"  Well,  you  see,  he  got  so  nasty  that,  just  as  lief  as  not,  he'd  put  his 
talents  right  into  your  hand  when  you  was  a-feeding  him.  You  see, 
the  bird  got  so  nasty  that  he  was  mean."  We  replied  that  it  was  the 
first  instance  of  that  kind  of  misdirected  talents  "  that  we  had  ever 
heard  of^  and  we  iigreed  with  him  that  it  wasn't  nice  at  all.   "  Nice  t 


Fia.  e.— Tu  Smowt  Owi.  {JthfOtin  nlVM). 


Not  much  !  "  he  rejoined.  "  As  I  said,  the  bird  got  too  nasty,  so  we 
killed  him,  and  had  him  stuffed."  He  told  me  the  bird  was  caught  in 
Warren  County,  and  that  they  used  to  be  plentiful  a  good  many  years 
ago. 

Probably,  November,  1876,  will  go  down  in  ornithological  history 
as  the  time  of  the  famous  southward  raid  of  the  snowy  owls.  Clad 
as  they  are  to  resist  the  arctic  cold,  and  such  excellent  hunters — 
whether  by  day  or  by  night — it  would  seem  that  want  of  food  must 
have  started  these  birds  on  tlieir  journey.  Could  the  severe  arctic 
winter,  so  disastrous  to  Captain  Nare's  expedition,  have  made  this 
scarcity  ?  It  was  during  a  pleasant  autumn  that  these  birds  came 
upon  us.  There  must  have  been  some  sixty  shot  in  my  own  vicinity. 
A  string  of  thirteen  hung  by  a  store  in  New  York  ;  there  were  many 
in  the  markets.  One  taxidermist  in  this  city,  it  is  said,  had  sixty  left 
with,  him  to  be  stutled.  Another  in  Philadelphia  had  about  as  many. 
As  early  as  September  flocks  of  ten  to  fifteen  were  seen  in  different 
places  in  Massachusetts.   A  number  were  shot  in  the  city  of  Boston, 
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and  others  were  seen  perched  on  the  churches  and  hoase-topB.  For 
several  days  they  were  common  in  the  city  and  vicinity  of  Portland, 
Maine,  where  not  less  than  one  hundred  and  fifty  were  shot.  A 
worthy  farmer  near  my  home  was  taking  his  family  to  church.  A 
snowy  owl  sat  on  a  fence  by  the  road,  caring  nothing  for  the  passing 
wagon.  The  good  man  fretted,  "  If  it  wasn't  Sunday,  I'd  bag  that 
chap  !  "  Probably  the  fellow  in  Washington  Territory  was  less  con- 
scientious, for  he  tilled  two  barrels  with  these  noble  birds  !  Almost 
everywhere  the  village  taxidermists  in  the  Eastern  and  Middle  States 
had  a  harvest  of  employment,  Says  Ruthven  Deane  :  "  Many  of  the 
specimens  were  in  exceedingly  poor  condition.  Of  some  two  hundred 
examined  by  me,  nearly  all  were  in  very  dark  plumage,  and  none 
wore  that  almost  spotless  dress  which  we  occasionally  see." 

One  of  these  was  brought  by  a  pupil  to  my  lecture-room  in  No- 
vember. It  was  a  fine  fellow,  but  was  badly  hurt  by  the  shot.  It 
was  given  in  charge  of  a  young  friend,  who,  as  bird-artist,  knew  the 
worth  of  his  prize.  He  kept  it  in  his  room,  which  served  for  studio 
and  sleep.  The  bird  had  the  freedom  of  the  room,  and  became  quite 
gentle,  permitting  itself  to  be  fondled.  One  night  it  persisted  in  get- 
ting on  its  master's  bed.  This  the  jealousy  of  the  hunting-dog  could 
not  stand,  and  every  time  the  bird  fiew  on  the  bed  the  dog  jumped  on 
and  fought  it  off.  At  last  the  young  man  told  the  dog  to  keep  quiet, 
when  the  bird  came  again,  and,  squatting  by  the  side  of  its  owner, 
kept  still  for  the  whole  night.  It  was  a  great  feeder.  A  weasel 
which  the  youth  had  meant  to  mount  was  stolen  and  devoured  by  the 
bird.  Muskrats,  rabbits,  and  birds,  all  went  the  same  way ;  and  to 
see  him  dine  was  a  droll  sight.  He  would  open  wide  his  great  brassy 
optics,  then  insert  his  beak  into  his  prey,  then,  shutting  his  eyes 
excruciatingly  tight,  would  lift  his  head  higl),  and  gulp  down  what- 
ever he  had  detached — all  of  which  would  be  executed  in  the  most 
grotesque  batrachian  style  :  for,  who  ever  saw  a  frog  swallow  an  insect 
but  that  he  went  it  blind?  Occasionally  it  was  let  out  upon  the 
snow.  This  was  indeed  a  luxury,  it  was  so  like  home  ;  and  the  bird 
would  swallow  the  snow  in  mouthfuls.  A  fine  owl  is  this  arctic  bird  ! 
It  will  smite  ducks  and  grouse  on  the  wing,  like  a  falcon  ;  will  swoop 
upon  a  hare  on  the  ground,  and  dart  at  a  fiih  in  the  shallows  \  and 
it  does  most  of  its  hunting  by  day. 

In  this  group  occurs  also  that  truly  fine  bird,  the  Canada  or  hawk 
owl,  which  is  some  sixteen  inches  long.  It  is  often  called,  from  its 
diurnal  habit,  the  day-owl ;  for,  though  an  owl,  no  owler  is  he.  His 
work  is  done  up  clean  by  daylight,  and  it  is  extremely  rare  to  hear 
of  his  being  abroad  at  night.  Looking  now  at  Fig.  10,  the  Canada 
owl  {Sumia  uliUa,  Bonap.),  how  easily,  upon  a  casual  glance,  mierht 
one  mistake  it  for  a  hawk  !  Like  some  of  the  falcons,  it  will  watch 
from  the  top  of  a  tree,  and  will  swoop  thence  upon  its  prey.  It  is 
alio  arboreal  in  its  nesting,  and,  with  its  mate,  is  splendidly  conra- 
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geous  when  the  safety  of  person,  or  home,  or  young,  is  in  danger. 
There  is  not  nuioh  of  the  owlish  face  in  oar  S/wniia.  The  facial  disk, 
80  prominent  an  owlish  trait,  is  by  no  means  marked.  StiU,  for  all  hia 
looks  and  ways,  this  same  Sntmia  is  9,  tme  owl.  To  an  unnsnal  degree 
for  his  family,  he  is  trim,  compact,  and  graceful.  Its  favorite  home  is 


Fia.  IOl— Tn  Hawk-Owl  (AmUa  vAito). 

in  the  arctic  regions,  whore  "it  feeds  chiefly  on  the  field-mice  (.ln>/- 
cuUb)  which  swarm  in  the  sphagnoos  y^etation  of  those  boreal 
lands;  also  npon  small  birds,  grasshoppers,  and  other  insects."  In 
severe  winters  it  comes  southward,  even  to  the  Middle  State& 

The  old  philosophers  said  Nature  abhorred  a  yacunm.  Does  it 
not  appear  from  our  owlish  r'Mumk  that  Nature  has  an  ayersion  to  the 
abrapt  and  disconnected  ?  Is  it  not  noticeable  that,  liowcver  natural 
any  two  great  related  groups  of  animal  forms  may  be,  they  are  not 
separated  by  sharp  and  wholly  distinctive  lines  f  There  is  a  shading 
at  the  edges  into  each  other.  In  Biblical  speech,  the  progress  of 
the  Divine  scheme  is  literally  little  by  little,^'  and  the  lower  gronp 
gives  of  the  higher  one,  as  Bishop  Horseley  in  a  different  connection 
has  said,  "  elegant  adumbrations  of  sacred  truth."  Only  when  the 
extremes  of  the  groups  are  set  in  contrast  will  the  family  differences 
best  ap])ear.  Let  one  but  look  a  barn-owl  and  a  bald-eagle  full  la 
the  fiMse  of  each,  and  how  clear  their  (lifTercntiation  !  But  tiliese  are 
the  typical  representatives  here  brought  face  to  face.  Suppose  we  look 
a  moment  at  Fig,  11,  of  the  marsh-l)awk,  or  harrier  {Circus  cyaneus^ 
.  Linn.),  and  then  recur  to  Fig,  10,  of  the  day-owl,  or  Surnia.  Now 
the  differentiation  almost  fades  away.  How  very  like  they  are !  Bat 
Surnia  belongs  to  a  more  lowly  tribe  than  docs  Cireu$,  The  manli- 
hawk  is  an  unmistakable  faloon,  and  the  other  is  assuredly  an  owl. 
But  as  respects  this  harrier,  however  dear  as  a  whole  the  title  to  hia 
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nnk  may  be,  there  Is  a  strange  mix-up  in  the  ehirography  of  the 
imtmment.  As  to  winge  and  tul  and  beak  and  talons,  he  beam 
the  insignia  of  a  grand  eonnectiom  It  needs  an  expert  to  read  the 
document,  which,  if  it  shows  relation  to  a  noble  stock,  shows  also  that 
Sir  Harrier  has  Tery  ignoble  ways.  His  very  mode  of  hunting  is  a 
disgrace  to  the  name  of  falcon.  He  will  course  low  in  air  like  a  base- 
born  buzzard,  and  will  dog  about  a  small  area  like  a  bound  after  a 
rabbity  backward  and  forward,  round  and  round,  crossing  and  reoross- 
ing  his  course,  literally  scouring  a  patch  of  sbnib  or  bosh,  or  perhaps 
tall  reeds  or  dank  meadow,  and  harrowing  the  poor  occupant  so  volt- 
nre-like,  and  so  utterly  unlike  the  decisiveness  of  action  and  brilliancy 
of  dash  of  the  genuine  falcon  that,  with  the  whir  of  a  rifle-shot,  swoops 
from  its  observatory  in  the  sky.  Not  one  of  these  royal  points  can 
the  marsh-hawk  claim.  He  harries  or  woi-ries  his  victim,  and  so 
comes  honestly  by  his  unenviable  name.  Although,  as  u  high  author- 
ity declares,  he  is  no  wcaklinsx  nor  coward,"  yet  he  is  for  bis  be- 
longings a  mean,  bullying  fellow.   Let  us  watch  him  ^m  this  tree. 


He  is  harrowing  a  meadow-hen  with  her  young.  He  has  been  at  this 
worriment  full  fifteen  minutes.  Now  he  makes  a  pounce  for  one  of 
the  little  ones.  But  the  mother4>ird  proves  herself  a  heroine  on  the 
spur,  and  puts  him  to  a  mean  retreat  And  then  what  hnwk  hut  he, 
sloven  that  he  is,  would  nest  upon  the  ground  so  Tulture-likc  ?  There 
is  also  a  tendency  to  finffiness  in  his  plumage,  and  a  cattish  noiseless- 
ness  in  his  movements,  and  his  queer  phiz  has  a  little  of  the  owlish 
cast.  Well,  there  is  no  use  in  denying  it,  it  is  true  of  him,  and  all 
these  harriers,  as  Dr.  Coues  observes,  "  They  look  like  owls,  behare 
like  buzzards, and  nest  like  vultures."  Hence,  "the  marsh-hawk  com- 
bines, in  a  notable  degree,  the  characters  of  several  raptorial  types, 
being,  in  particular,  a  link  between  hawks  and  owls.".  ^ 
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Bat  we  have  not  touched  bottom ;  and  maybe  these  arc  some  oi  ilia 
wftfiwUiA  we  pM(  finding  ovt.  Bo,liMringfMolMdtliedMpw«len, 

W9  will  take  that  preacher's  exordium  to  his  knotty  text,  and  make  it 
the  peroration  of  our  disoourae:  "Brethren,  there  ia  mighty  deep 
Soriptare  bore !  ^ 


i.IHK  AK  Y 
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v.^^-T  4     !  miTlATOBY  FORCES. 

Br  0«»GB  HJK. 

LAST  Septcmlwr,  wben  the  opemtimie  for  tlie  nmoi^  of  tbe  ob- 
structions at  Hell-Ghite,  in  the  harbor  uf  New  York,  had  culmi- 
nated in  the  completion  of  the  great  hibyriiitli  of  Innnelx,  and  the 
storing  therein  of  a  larger  quantity  of  explosives  than  had  ever  been 
naad  nt  onoe  Iwfbrei,  Goieral  Newton,  the  ehief-engineer,  at  the  ap- 
pointed moment  told  his  little  child  to  gently  pndi  ft  telegraph-key. 
She  did  Ro;  hor  tiny  impulse  closed  the  circuit  in  many  Imndred  gal- 
vanic ceila;  and  these,  by  inflaming  the  metallic  wires  in  contact  with 
the  extrioeiree,  freed  in  m  instant  the  timnendouB  power  whidt  had 
been  Blumbering  under  the  peaceful  Wttere. 

Perhaps  in  the  whole  realm  of  human  achievement  no  more  etriking 
example  of  an  initiatory  force  has  ever  been  given  than  thie.  And  if 
it  had  not  had  m  eppearenee  of  trilling,  it  would  donbtlen  have  been 
^ite  poesible  for  matters  to  have  been  m  arranged  that  a  fly  impria- 
Oned  in  an  inverted  wineglass  could  by  the  vibration  of  its  little  wings 
bnve  brought  two  delicate  electric  conductors  into  contact — say  two 
moistened  silken  filamenta— and  have  thni  pulled  the  trigger  which, 
in  the  course  of  its  effiiots,  would  have  made  Hell-Gate  navigable. 

In  Nature  and  art  we  find  abundant  examples  of  the  same  kind : 
gigantic  forces,  perfectly  quiescent  and  even  useless,  until  some  slight 
ndditional  finroe  of  the  proper  kind  or  intensity  preeipitates  the  moat 
violent  changes.  And  tiiia  necessity  for  an  outside  initiatory  fotce  ia 
generally  found  with  great  power  to  maintain  action  once  begun. 
Carbon,  and  fuels  of  all  kinds,  are  instances  in  point.  As  a  rule,  they 
are  but  little  ulteNid  by  eonteet  with  the  ntmotphere,  even  for  years ; 
but  a  match  has  only  to  be  applied  to  a  few  shavings,  and  a  mine  of 
coal  may  be  set  on  fire  so  thoroughly  that  it  continues  burning  for 
half  a  century.  A  prairie  or  forest  may  be  dried  up  by  drought  until 
leuTco  and  twigs  are  brittle  and  dead,  but  all  ia  ealm  until  a  chance 
spark  from  a  looomotivc  or  a  tobacco-pipe  starts  a  fire  that  may  de- 
vastate square  leagues  of  territory  in  its  course. 

In  all  cases  of  unstable  equilibrium — and  such  abound  in  Nature — 
n  very  raiall  impetoe  nny  produce  great  ooneequenoee;  and  thia  not 
only  in  amount  but  dSreetiop.  WiUi  an  avalaiiche  perched  on  omonn- 
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tain-peak,  it  has  often  been  a  very  slight  force  that  has  determined 
the  path  it  has  taken,  and  which  of  two  villacjes  miles  apart  was  to 
be  demolished  by  it.    The  fire-alarm  system  in  our  cities  uses  elec- 
tricity as  an  initiatory  motion :  the  hammers  of  the  tower-bells  are 
worked  by  the  descent  of  heavy  weights — wound  up  by  manual  power 
from  time  to  time — and  the  store  of  energy  contained  in  the  elevated 
masses  is  instantly  made  available  by  an  electric  current  from  the 
central  office  simply  freeing  a  detent  and  allowing  the  weight  to  fall. 
Many  other  recent  inventions  for  working  railway-signals,  looms,  etc., 
embody  this  principle.    The  magneto-electric  machines,  which  are  ex- 
tensively employed  in  lighthouses  and  electro-plating  factories,  yield 
electricity  from  the  meclianical  motion  of  a  steam-engine.    A  small 
permanent  steel  magnet  is  indispensable  in  the  apparatus;  it  induces 
magnetism  in  soft-iron  cores,  and  these  again  in  others  in  an  increas- 
ing series.    The  power  may  be  gigantic,  and  the  magnet,  were  it  not 
inconvenient,  might  be  as  small  as  a  cambric  needle:  yet  without  it 
Beither  electricity  nor  light  can  be  had.   A  similar  illustration  occurs 
in  the  development  of  a  current  in  a  common  galvanic  battery :  the 
two  pieces  of  different  metals  used,  as  zinc  and  copj)er,  when  quite 
dry  before  being  placed  in  the  bath,  if  simply  brouglit  into  contact 
for  a  moment  show  opposite  electric  polarities  which,  if  given  a  me- 
chanical expression,  would  be  a  very  small  amount  indeed.    This  mi- 
nute force,  only  to  be  detected  by  the  most  delicate  means,  is  the 
necessary  opening  of  the  flood-ijate  of  energy  in  a  working  battery. 
And  when  light  is  desired  from  a  group  of  powerful  cells,  it  is  first 
reqnisitc  to  use  a  small  effort  in  bringing  the  poles  together,  and  then 
separating  them  at  a  short  distance  apart.    The  brilliant  arc  of  light, 
once  across  the  chasm,  can  continue  to  span  it ;  but  its  force,  although 
so  great,  is  unequal  to  leaping  over  it  without  help.    These  examples 
show  the  importance  of  knowing  the  fit  initiatory  forces  in  processes 
whereby  one  form  of  energy  is  sought  to  be  converted  into  another. 
It  is  probably  for  lack  of  such  knowledge  that  at  present  we  waste  so 
lamentable  a  quantity  of  heat,  our  commonest  force,  in  changing  it 
into  the  more  desirable  form  of  electricity,  light,  and  mechanical  mo- 
tion.   In  exceptionally  favorable  circumstances,  steam-engines  of  the 
best  kind  give  but  a  fourth  in  work  of  the  theoretical  value  of  the 
heat  applied,  and  in  obtaining  an  electric  current  from  an  engine  fur- 
ther loss  occurs;  while  the  production  in  a  thermo-battery  of  a  cur- 
rent from  heat  directly  has  neTer  yet  yielded  as  much  as  one>handredih 
of  the  force  employed. 

A  slight  and  well-aimed  effort  may  not  only  free  an  immense  mag- 
trine  of  energy,  but  also  give  it  a  particular  direction  and  pilot  it  into 
006  or  another  of  two  entirely  new  seas.  Hydrouon  and  oxygen  gasea 
fai  separate  receWers  might  remain  tranquil  and  unchanged  for  ages, 
and  it  depends  upon  the  choice  of  the  experimenter,  when  he  wishes 
to  under  tbmr  energy  available,  whether  their  intense  chemical  force 
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diall  tek«  th«  fonn  of  heat  or  gire  fbrth  an  «I«etrie  onrraiit.  b  tiie 

former  CAse  he  Bhall  connect  the  receivers  together  by  saitable  tabea, 
apply  a  spark,  and  obtain  a  tiamc  hot  enough  to  fuso  and  vaporize 
iron  or  platinum.  In  the  other  case  be  can  use  Grove's  gas-battery, 
and  permit  the  elementa  to  unite  into  water,  producing  an  intcnae 
eleotrie  current  capable  of  woridng  icores  of  miles  telegraph.  The 
realm  of  light  yields  us  examples  analogous  to  those  given  in  the  do- 
mains of  heat  and  electricity.  In  photography  it  has  been  discovered 
that  bine  cays  may  begin  an  impreaiioo  whidi  red  or  ydhnr  ones  eaa 
finiah,  and  finish  only.  The  poww  of  continuance  is  different  from 
the  power  of  initiation,  and  dependa  npen  it  for  ita  opportanity  of  uae- 
fhlness. 

Hm  instability  of  eqaiHbrinm  among  foroea  brings  m  an  element 

of  uncertainty,  or  rather  incalculability,  which  renders  prediction  ex- 
tremely difficult  in  many  fields  of  scientific  investisjation.  Prof.  Bal- 
four Stewart,  in  a  most  instructive  essay  on  Solar  Physics,"  gives  us 
aome  iilnatntionB  of  this.  He  snppoees  a  stratum  of  air  in  the  earth'a 
atmoQihere  to  be  very  nearly  saturated  with  aqueous  vapor;  that  is 
to  «ay,  just  a  little  above  the  dew-point ;  while  at  the  same  time  it  is 
losing  heat  with  extreme  slowness,  so  that  if  left  to  itself  it  would  be 
a  long  time  befim  moisture  were  deposited.  Now,  sneh  a  stratum  ia 
in  an  extremely  delicate  state  of  molecular  equilibrium,  and  the  drop- 
ping into  it  of  a  small  crystal  of  snow  would  at  once  cause  a  remark- 
able change  of  state.  For  what  would  happen  'i  The  snow  would  cool 
the  air  anmnd  it,  and  thna  moietore  woidd  be  depodted  in  the  fonn 
of  fine  mist  or  dew.  Now,  this  deposited  mist  or  dow,  beinj?  a  liquid, 
and  as  such  much  more  radiant  than  vapor,  would  send  its  beat  into 
empty  space  much  more  rapidly  than  the  saturated  air ;  and  therefore 
it  wonld  beeome  eoider  than  the  air  around  it.  Thus,  meera  air  wonld 
be  cooled,  and  more  mist  or  dow  deposited  ;  and  so  on  until  a  rom- 
plete  change  of  condition  should  be  brought  about,  resulting  perhaps 
in  a  shower  of  rain.  Now,  in  this  imaginary  case,  the  tiniest  poseiUe 
flake  of  snow  has  palled  the  trigger,  as  it  were,  and  made  the  gno  go 
oft* — lias  changed  coinplcf cly  the  whole  arrangement  that  niiirlit  have 
gone  on  for  some  time  longer  as  it  was,  had  it  not  been  for  the  advent 
of  the  snow-flake.  FM»£  Stewart  dina  points  out  that  the  preeenee  of 
a  condensable  liquid  ,in  our  atmoaphwe  adds  an  element  of  violence, 
and  also  of  ahrnptnoss,  amounting  to  incaIoul:i})iIity,  to  the  motions 
which  take  place.  Hence  meteorology  must  long,  if  not  ever,  remain 
an  inoomplete  sdenoe,  since  in  its  problems  so  many  yariable  and  nn* 
atable  Csetora  ooonr.  In  the  cotirse  of  the  same  essay  FknC  Stewart 
tells  us  how  parallelism  has  been  observed  between  throe  very  inter- 
esting classes  of  phenomena,  namely,  the  periods  of  maximum  son- 
spots,  of  brilliant  auroral  displays,  and  of  great  dittnrbanoea  in  the 
earth's  magnetism.  £\  lended  obsenratory  records  show  that  all  three 
ooincide  in  their  fluctuations;  hence  endeammi  have  been  made  to 
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tnee  them  to  a  oommon  ionrce*  ObservationB  at  Kew  for  a  seriiss  of 
yeaiB  baye  deieeted  that  the  proximity  of  Heretiiy  and  VeDiis  to  the 
SOB  seems  to  oontrol  the  sise  and  direction  of  the  solar  spots;  and 
therefore  it  appears  tiiat  these  planets  mediately  through  the  sun  cause 
our  auroras  and  magnetic  stonns.  There  is  also  reason  to  belieye 
that  the  production  of  son-spots  diminishes  by  absorption  the  actinic 
rays,  while  the  thermal  ones  are  not  noticeably  affected;  for  to  the 
aettnio  rays  the  ehemical  or  ripening  eflfect  is  dne.  Years  of  minimum 
son-spots  have  been  found  to  coincide  Tory  neariy  with  the  good  wine* 
years  in  Germany.  At  first  sight  we  are  startled  by  the  sapposi* 
tion  that  a  planet  like  Venus,  which  comes  nearer  to  the  earth  than 
it  ever  does  to  the  sun,  should  in  any  way  be  accountable  for  such 
enormous  mamfestations  of  energy  as  those  which  occur  oyer  the 
son's  soi&oe.  But  the  wonder  will  disappear  if  we  bear  in  mind  that 
tbere  may  be  two  kinds  of  causes  or  antecedents.  Thus,  we  say  that 
the  blacksmith  is  the  cause  of  the  blow  which  his  hammer  strikes  the 
anvil,  and  here  the  strength  of  the  blow  depends  upon  the  strength 
of  the  smith.  But  we  may  likewise  say  that  the  man  who  pulls  the 
trigger  of  a  gun  or  cannon  is  the  cause  of  the  motion  of  the  ball^  and 
here  there  is  no  relation  between  the  strength  of  the  effect  and  that 
of  its  cause.  Now,  in  whateyer  mysterious  way  Venus  and  Mercury 
affect  the  suD,  we  may  be  sure  it  is  not  after  the  fashion  of  the  black* 
smith :  they  do  not  deal  him  a  violent  blow  producing  all  this  enor- 
BioDS  effect,  hot  they  rather  pull  the  trigger,  and  immediately  a  yery ' 
great  change  takes  place.  And,  in  passing,  we  are  here  taught  how 
inycdyed  the  relations  of  the  parts  of  the  universe  may  be.  Two 
planets  whose  direet  influence  on  the  earth  by  their  gravitation  and 
light  is  quite  inconsiderable,  yet,  by  their  indirept  effects  through  their 
action  on  the  son,  produce  yery  marked  and  varied  results  on  the  snr* 
face  of  oor  globe.  Many  laboratory  experiments,  on  a  small  scale, 
fllostrate  the  potency  of  initiatory  forces.  A  pail  of  water,  main- 
tained in  great  stillness,  may  be  gradually  chilled  several  degrees  be- 
low the  common  freezing-point,  when  the  formation  of  a  cake  of  ice 
mstantly  follows  from  a  lUght  shake.  A  clean  glass  vessel  may  be 
flUed  with  water  and  slowly  brought  to  a  temperature  in  excess  of 
the  ordinary  boiling-pointy  and  a  feeble  shock  is  all  that  is  needed  for 
*  tiie  prompt  liberatioB  of  a  large  yolume.  of  steam.  Crystallisation 
offers  sinUlar  results.  A  sopersaturated  solution  of  a  salt  may  long 
remain  in  the  liquid  state  until  a  crystalline  fragment  thrown  in  in- 
stantly lerves  as  a  nucleus  for  extensive  solidification.  When  such  a 
solution  contains  two  salts,  which  begin  to  crystallise  about  the  same 
temperature,  when  a  solid  fragment  of  each  Idnd  is  thrown  into  the 
liquid,  it  pidn  out  its  kindred  without  the  slightest  error,*and  grows 
thereby.  A  new  surgical  method  for  covering  a  wound  with  skin  em- 
plcys  as  centres  of  growth  tiny  morsels  of  skin  supplied  firom  else- 
iriiere.  These  gallier  together  elements  akin  to  themselves,  and  soon  ^ 
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r^air  the  injury,  otherwise  very  slow  at  healing.  In  some  similar 
way  it  must  be  that  a  small  seed  of  a  plant  selects  just  such  ingredi- 
entfl  from  the  soil  as  shall  make  it  thrive  and  increase.  On  these  or- 
ganic powers  of  initiation  and  selection,  Lucretius  ponders  in  his  great 
poem,  and  wonders  how  it  is  that  different  animals — the  pig,  dog,  and 
fowl — eat  the  same  food  and  yet  make  of  it  such  diverse  substance. 
On  a  seed's  peculiar  nature  it  may  follow  whether  a  field  shall  give 
its  substance  to  maples  or  cabbages.  Just  so  a  volcanic  island's  pop- 
ulation depends,  to  a  large  extent,  on  the  iirst  comers — on  what  human 
tribe  first  lands  there,  what  seeds  and  insects  are  first  wafted  upon  it, 
and  what  birds  first  alight  on  its  shores.  Once  in  possession,  the  pro- 
cess of  multiplication  soon  renders  occupancy  by  stray  creatures  of 
superior  kinds  impossible;  and  so  we  have  incidentally  a  case  where 
the  best  may  not  be  the  conquerors  and  survivors.  Mere  precedence 
in  time  is  often  of  much  account.  No  man  shall  ever  have  as  many 
children  as  Adam.  The  first  poets  exhausted  the  most  striking  and 
beautiful  similes  in  Nature,  such  as  now  may  independently  but  use- 
lessly occur  to  every  cultured  imagination.  The  limits  of  choice  in 
the  subjects  for  invention,  authorship,  and  art,  are  constantly  nar- 
rowed by  the  occupation  of  territory  by  those  who  have  gone  before. 
Of  course,  infinite  additions  to  knowledge  and  achievement  arc  pos- 
sible, but  many  efforts  suggested  by  the  wants  of  the  time,  though 
qaite  original,  are  fmitlesa  simply  because  they  do  not  happen  to  be 
first. 

With  respect  to  the  great  effectiveness  of  force,  when  used  largely 
or  totally  in  initiation.  Prof.  Stewart  thinks  that  intelligence  depends 
on  conditions  in  the  organism  of  unstable  equilibrium,  and  he  draws 
a  parallel  between  the  great  powers  of  a  human  mind  and  the  marked 
decomposibility  of  its  brain-substance.  The  particular  supremacy  of 
num  in  Nature  is  thus  traced  to  a  principle  which  highly  characterizes 
bis  own  frame,  and  of  which  he  avails  himself  in  his  mastery  of  ex- 
ternal Nature— delicacy  of  poise  in  ooDBtnietion  rendering  large  pow- 
ers obedient  to  slight  ones. 

Our  subject  further  suggests  the  importance  of  leadership  among 
mankind.  Heroes  have  been  so  nnduly  praised  that  a  reaction  has 
set  in  with  many  thinkers,  who  would  detract  from  their  real  value. 
Popular  discontent,  or  a  wide-spread  spirit  of  enterprise,  often  lingers  • 
in  useless  agitation  for  want  of  some  man  a  little  bolder  than  the  rest, 
who  shall  make  the  first  onslaught  on  tyranny,  or  captain  the  first 
ship  that  shall  set  its  prow  toward  the  shores  of  a  new  world.  To  be 
sure,  a  hero  is  no  more  than  a  representative  of  the  strong  feelings  of 
his  land  and  time;  yet,  without  his  faith  and  enthusiasm,  perhaps  bvt 
little  more  than  that  of  many  of  his  neighbors,  their  desires  and  hopes 
might  never  have  fdifillment. 

Finally,  our  theme  shows  us  the  immense  difficulties  in  the  way  of 
reducing  some  inquiries  of  deep  interest  to  exact  treatment.  If  the 
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problems  of  meteorology  arc  of  baffling  intricacy,  how  much  more  so 
are  those  of  history,  with  their  elements  of  ignorance,  of  passion,  and 
caprice — all  controlling  forces  vastly  greater  than  themselves!  We 
have  recently  seen  a  few  votes  among  hundreds  decide  the  atlminis- 
tratiun  of  the  republic  for  years;  and,  within  a  decade,  have  beheld  a 
single  general's  timidity  or  treachery  betray  a  noble  army  Into  the 
enemy's  hands, involving  wide-spread  ruin  and  deep  national  disgrace. 
And  how  often  arc  our  own  individual  lives  utterly  changed  in  pur- 
pose by  a  mere  word,  a  smile,  or  a  tear ! 


MESMERISM,  ODYIJSM,  TABLE-TURNING,  AND 

SPmiTUAUSM. 

Br  WILLIAM  D  CARI'EXTER,  C.  R.,  M.  D.,  LL.  D.,  F.  R  8. 

II. 

IT  was  asserted,  about  thirty  years  ago,  by  Baron  von  Hcichen- 
bach,  whose  researches  on  the  chemistry  of  the  hydrocarbons  con- 
stitute the  foundation  of  oar  present  knowledge  of  paraffin  and  its 
allied  products  of  the  distillation  of  coal,  that  he  had  found  certain 
"sensitive"  subjects  so  peculiarly  affected  by  tlie  neighborhood  of 
magnets  or  crystals  as  to  justify  the  assumption  of  a  special  polar 
force,  which  he  termed  OilyU^  allied  to,  but  not  identical  with,  mag- 
netism; present  in  all  material  substances,  though  generally  in  a  less 
degree  than  in  magnets  and  crystals;  but  called  into  energetic  ac- 
tivity by  any  kind  of  physical  or  chemical  change,  and  therefore 
especially  abundant  in  the  human  body.  Of  the  existence  of  this 
odylic  force,  which  he  identifieil  with  the  "animal  magnetism"  of 
Mesmer,  he  found  what  lie  maintained  to  be  adequate  evidence  in  the 
peculiar  sensations  and  attractions  experienced  by  his  "sensitives" 
when  in  the  neighborhood  either  of  magnets  or  crystals,  or  of  human 
beings  specially  charged  with  it.  After  a  magnet  had  been  repeat- 
edly drawn  along  the  arm  of  one  of  these  subjects,  she  would  feel  a 
pricking,  streaming,  or  shooting  sensation ;  she  would  smell  odors 
proceeding  from  it ;  or  she  would  pcc  a  small  volcano  of  flame  issuing 
from  its  poles  when  gazing  at  them,  even  in  broad  daylight.  As  in 
the  magnetic  sleep  light  is  often  seen  by  the  somnambulc  to  issue 
from  the  operator's  fingers,  so  the  odylic  light  was  discerned  in  the 
dark  by  Von  Reichenbaoh's  "sensitives,"  issuing  not  only  from  the 
bands,  but  from  the  head,  eyes,  and  month,  of  powerful  generators  of 
this  force.  One  individual  in  particular  was  so  peculiarly  sensitive, 
that  she  saw  (in  the  dark)  sparks  and  flames  issuing  from  ordinary 
D&ils  and  hooks  in  a  wall.  It  was  further  afiirmed  that  certain  of 
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these  ''seoBitiveB**  foand  their  bands  bq  powerfally  attracted  by  mag^ 
nets  or  crystals  as  to  be  irresistibly  drawn  toward  them;  and  thus 
tliat  if  the  attracting  object  were  forcibly  drawn  away,  not  only  the 
hand,  hut  the  whole  body  of  the  sensitiYe was  dragged  after  it. 
Another  set  of  facts  was  adduced  to  prove  the  apecial  reUtion  of 
odyle  to  terrestrial  magnetifim — namely,  that  many  "sendtiYeB" 
cannot  sleep  in  beds  which  lie  aorosB  the  magnetic  meridian ;  s  posi- 
tion at  right  angles  to  it  being  to  some  quite  intolerable. 

Von  lieichenbacli's  doctrine  came  before  the  British  public  under 
tlie  authority  of  the  late  Dr.  Gregory,  the  Professor  of  Chemistry  in 
the  University  of  Edinburgh  ;  who  went  so  far  as  to  affirm  that,  "  by 
a  laborious  and  beautiful  investigation,  Beichenbach  had  demon- 
strated the  existence  of  a  force,  influence,  or  imponderable  fluid — 
whatever  name  be  given  to  it — which  is  distinct  from  all  the  known 
forces,  influences,  or  imponderable  fluids,  snch  as  heat,  light,  elec- 
tricity, magnetism,  and  from  the  attractions,  such  as  gravitation,  or 
chemical  attraction."  It  at  once  became  apparent,  however,  to  expe- 
rienced physicians  conversant  with  the  proteiform  manifestations  of 
that  excitable,  nervons  temperament,  of  which  I  have  already  had  to 
speak,  that  all  these  sensations  were  of  the  kind  which  the  physiolo- 
gist terms  "subjective;"  the  state  of  the  sensorium  on  which  they 
Immediately  depend  being  the  resultant,  not  of  physical  impressions 
made  by  extern :il  agencies  upon  the  organs  of  sense,  but  of  cerebral 
changes  connected  with  the  ideas  with  which  the  minds  of  the  sensi- 
tives" had  come  to  be  "  possessed.'*  The  very  fact  that  no  manifea- 
tation  of  the  supposed  force  could  be  obtained  except  through  a  con- 
scious human  organism  should  have  been  quite  sufficient  to  suggest 
to  any  philosophic  investigator  that  he  had  to  do  not  with  a  new 
physical  force,  but  with  a  peculiar  phase  of  physical  action,  by  no 
means  unfamiliar  to  those  who  had  previously  studied  the  influence 
of  the  mind  upon  the  body.  And  the  fact  which  Yon  Beichenbach 
himself  was  honest  enongh  to  admit — that  when  a  magnet  was  poised 
in  a  delicate  balance,  and  the  hand  of  -a  sensitive  "  was  placed  above 
or  beneath  it,  the  magnet  was  never  drawn  toward  the  hand — ought 
to  have  convinced  him  that  the  force  which  attracted  the  "sensi- 
tive^s"  hand  to  the  magnet  has  nothing  in  common  with  physical 
attractions,  whose  action  is  invariably  reciprocal/  but  that  it  was  the 
product  of  her  own  conviction  that  she  must  thus  approximate  it.  So 
"possessed"  was  he,  however,  by  his  pseudo-scientific  conception, 
tliat  the  true  significance  of  this  fact  entirely  escaped  him;  and 
although  he  considered  that  he  had  taken  adequate  precautions  to 
exclude  the  conveyance  of  any  suggestion  of  which  his  "sensitives" 
shonld  be  consmons,  he  never  tried  the  one  test  which  would  have 
been  the  experimenUtm  crucia  in  regard  to  all  the  supposed  influences 
of  magnets — that  of  using  electro-magnets,  which  could  be  "  made  " 
find  ^  unmade  "  by  completing  or  breaking  the  electric  circuit,  with- 
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out  any  indioiition  being  giv«  11  to  tlic  "  Hi-nHiti\ t- "  of  this  change  of 
its  condiliuus.  And  the  nvmxv  remark  applies  tu  the  more  recent 
•tatement  of  Lord  Liiidsay,  as  to  Hr.  Home'i  recognition  of  the  pour 
tion  of  a  permanent  magnet  in  a  totally-darkened  room ;  tho  yaloe  of 
this  solitary  fact,  for  whirli  thrrc  art'  jdcnty  of  ways  of  acconnling, 
never  having  been  tested  by  the  use  of  an  electru-niagnet,  whose 
aetire  or  pMsive  condition  tbould  be  entirely  unknown,  not  only  to 
Mr.  Home  but  to  «  vory  person  present. 

Tlial  "  sfiisitivi'S "  like  Voti  RL'irhiiibaiirs,  in  so  far  as  they  are 
uut  iuteutioual  decciveru  (which  many  hyaterical  subjectH  are  couti- 
tationally  prone  to  be),  can  feel,  aee,  or  emell,  anything  that  they  were 
led  to  believe  that  they  would  feel,  see,  or  smell,  was  soon  proved  by 
the  experimental  inquiries  of  Mr.  IJiaid,  many  of  wiiii  h  I  myself  wit- 
nessed, lie  found  that  not  only  in  hysterical  girls,  but  in  many  men 
nad  women  **  of  a  highly*ooooentrative  and  imaginative  torn  of  mind," 
though  otherwiee  in  ordinary  health,  it  wai  euftoient  to  fix  the  atten- 
tion on  any  particular  form  of  tj-}>eetaney — f«uch  an  }»ricking,  stream- 
ing, heat,  cold,  or  other  feelings,  in  any  part  of  the  body  o\er  which 
a  magnet  was  bebg  drawn ;  lominons  emanations  from  the  pdes  of  a 
magnet  in  tho  dark,  in  some  casoH  even  in  full  daylight ;  or  the  attrac- 
tion of  a  magnet  or  crystal  held  within  reach  of  the  hand — for  that 
expectancy  to  be  fully  realized.  And,  conversely,  the  same  sensations 
were  equally  iwodaoed  when  the  subjects  of  than  were  led  to  bttUm 
that  tlie  same  agency  was  being  employed,  although  nothing  w  liat- 
ever  was  really  done;  the  same  flames  being  seen  when  tho  magnet 
was  concealed  by  shutting  it  io  a  box,  or  even  when  it  was  carried 
out  of  the  room,  without  the  knowledge  of  the  subject;  and  the 
attraction  of  the  magnet  for  the  hand  being  entirely  governed  by  the 
idea  previounly  8ugt:<"<te>l,  positive  or  negative  results  being  thus 
obtained  with  either  poU ,  as  Mr.  Braid  might  direct.  **I  know,**  he 
■ays  of  one  of  hii  subjeets,  *'  that  this  lady  was  incapable  of  trying  to 
deceive  mypelf  or  othi  rf  |iri  sent  ;  but  she  was  s»  lt'MU'cei  vi  <l  antl  spell- 
bound by  the  predominance  of  a  preconceived  idea,  and  was  not  less 
surpdbeil  at  the  varying  powers  of  the  instrument  than  were  others 
who  witnessed  the  results."  ' 

One  of  ^Ir.  Uraid's  best  "snbjeets"  was  a  gentleman  residing  in 
Manchester,  well  known  for  his  high  intellectual  culture,  great  general 
ability,  and  strict  probity.  He  had  such  a  remarkable  power  of  vol* 
untary  abstraction  as  to  be  able  at  anytime  to  in<1ui  •  in  himsdf  a 
state  akin  to  {ii'ofound  revirie  (i'orres|i(>niiin'.^  to  what  has  be<-n  since 
most  inai-iin  piiately  called  the  "  biological"),  in  which  he  became  so 
com|>l>tely  "possessed"  by  any  idea  strongly  enforced  upon  him, 
that  his  whole  state  of  feeling  and  action  was  dominated  by  it.  Thus 
it  wa-^  '-udh  ient  for  him  to  place  his  hainl  npon  the  table  and  fix  liia 
attention  upon  it  for  half  a  minute,  to  be  entirely  unable  to  withdraw 
«  "The  Power  of  the  Mind  over  the  Dody,"  1846,  p.  tO. 
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it,  if  assured  in  a  def  orminoii  tone  that  ho  could  not  «lo  so.  When  his 
gaze  bad  been  ateadily  directed  for  a  short  time  to  the  poles  of  a  mag- 
net, he  eoinld  be  brought  to  eee  Hames  iaeiiii^  lioin  them  of  any  form 
or  color  f  liat  Mr.  Braid  chose  to  name.  And  wlien  desired  to  place 
bis  hand  upon  one  of  the  poles,  and  to  iix  attention  for  a  brief 
period  apon  it,  the  peremptory  assurance  that  be  could  not  detMh  it 
WM  eafieieiit  to  hold  it  there  with  •ooh  tenaeity  that  I  saw  Ifr.  Bnud 
draff  him  round  the  room  in  a  way  that  reminded  me  of  George 
Cruikshank's  amusing  illustration  of  the  German  fairy -story  of  "Tbe 
Golden  Goose.**  The  attraction  was  diieolired  by  Mr.  Braid's  lend, 
oheery  "  All  right,  man,"  which  brought  the  subject  back  to  his  nor> 
mal  condition,  as  suddenly  as  the  aftrnction  of  !i  ]iou-erful  electro* 
magnet  for  a  heavy  mass  of  iron  ceases  when  the  circuit  is  broken. 

Similar  experiments  to  these  (whidi  I  first  witnessed  about  thirty 
yean  ago)  haT«  been  uince  repeated  over  and  over  again  upon  great 
numbers  of  persons,  in  whom  a  corresponding  state  can  be  induced 
by  prolonged  fixation  of  the  vision  on  a  small  object  held  in  the  hand. 
It  was  In  the  year  18S0  that  a  new  manifestation  of  the  nupposed 
"occult"  power  first  attracted  public  attention,  through  the  exhibi- 
tion of  it  V»y  a  couple  of  itinerant  Americans,  wlio  fstyled  themselves 
•♦professors,"  of  a  new  art  which  they  termed  Mectro-Jiioloffy 
asaertbg  tlwt  by  an  inflnenee  of  whieh  the  secret  was  only  known  to 
themselves,  but  which  was  partly  derived  from  a  little  disk  of  zinc  or 
OOppor  held  in  the  hand  of  the  "suy)jeot"  and  steadily  gaxed  on  by 
him,  they  could  subjugate  tiio  most  determined  will,  paralyze  the 
strongest  mnsoles,  pervert  the  evidence  of  the  senses,  destroy  the 
memory  of  even  the  most  familiar  things  or  of  tho  most  recent  occur- 
rences, induce  obedience  to  any  command,  or  make  the  individual 
believe  himself  transformed  into  any  one  else ;  all  this,  and  much  more, 
bang  done  while  he  was  stili  wideawake.  They  soon  attracted  large 
assemblages  to  witness  their  performances,  and  seldom  failed  to  elieit 
some  of  the  most  remarkable  phenomena  from  entire  strangers  to 
them,  whose  honesty  could  not  be  reasonably  called  in  question.  In 
plaoe  ct  a  few  peenliariy  snaoeptible  satjeots**  not  always  to  be  m«t 
with,  and  oi)en  to  suspicion  on  varions  grounds,  those  who  took  up 
tilis  practice  found  in  almost  every  circle  some  individuals  in  whom 
the  "biological"  state  could  bo  self-induced  by  the  steady  direction 
of  thdr  eyes  to  one  point,  at  the  ordinary  reading^istanee,  for  a 
period  iHually  varying  from  about  five  to  twenty  minutes ;  a  much 
shorter  lime  generally  sufficing  in  cases  in  which  the  ])racticc  had 
been  frequently  repeated.  In  this  condition,  the  whole  course  of 
thought  is  directed  by  external  suggestions,  the  snhjeot's  own  control 
over  it  being  altogether  suspended.  Yet  he  diflcrs  from  the  somnam- 
bulist, in  being  awake;  that  is,  he  has  generally  the  use  of  all  his 
senses,  and  nsnally,  tbongh  not  always,  preserves  a  distinct  reool> 
lection  of  all  that  has  taken  placOi  Theie  is,  in  fact,  a  gradatiooal 
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because  the  Biispcuiiiou  ul'  hitt  scll'-dirct-liiig  power  prevents  bim  from 
eorreetiog  bb  idealioiMl  state  by  eomparing  it  wHb  external  retlitict; 
this  suKpension  beiiig  eAen  as  complete  as  it  is  in  dreaming,  bo  that, 
tlioii^h  iho  senses  are  awake,  they  cannot  be  turned  to  aeroutit.  Hut  ' 
it  may  exist  in  regard  to  one  sense  only,  the  impressions  made  on 
others  being  tmly  represented  to  tbe  inind.  Urns  I  bsve  seen  in- 
BtaiH'cs  in  which  s  **  biologized  "  euliject  conld  be  made  to  belii  ve  him- 
self to  be  ttutiny  anything  which  the  operator  mipht  assuri'  liiui  that 
be  tcuuld  tattle — such  m  milk,  coffee,  wine,  or  porter — when  drinking 
•  glass  of  pore  water,  ^ngfa  he  was  instantly  disabused  by  looking 
ttt  the  liquid  ;  while  another  would  see  milk  or  coffee,  wine  or  porter, 
as  he  wan  directe<l,  but  would  instantly  set  himself  right  when  he 
iatted  the  liquid.  Nothing  can  be  more  amusing  than  to  experiment 
wpon  a  sabjeet  who  has  no  misgivings  of  this  kind,  but  whose  pereep* 
tions  are  altoiicther  under  the  dirccUnn  of  the  ideas  impressed  upon 
him.  He  may  be  made  to  exhibit  ail  the  manifestations  of  delight 
which  would  be  called  forth  by  tbe  viands  or  liquors  of  which  he  may 
be  most  fond,  and  these  may  be  tnmsd  ia  a  iMment  into  expressions 
of  the  stroD^^ost  disgust,  by  simply  givlflg  th<"  word  wliich  shall 
(ideally)  change  it  into  something  be  detests.  Or  if,  when  he  believes 
himselif  to  bo  drinking  a  cup  of  tea  or  coffee,  he  be  made  to  beliere 
that  it  is  Tory  bot,  nothing  will  induce  him  to  take  more  than  a  sip 
at  a  time;  y«'t  a  moment  aftcrwitrd  he  will  be  ready  to  swallow  the  ^ 
whole  in  gulps,  if  assured  that  the  liquid  is  quite  cool.  Tell  bim, 
again,  thai  bis  itat  is  growing  bot  tinder  him,  and  that  he  will  not  be 
able  to  remain  loi^  upon  it,  and  ht-  will  fidget  uneasily  fur  some  time, 
and  at  last  start  up  witli  all  the  iudicatious  of  haviii<;  found  the  heat 
no  longer  bearable.  While  be  is  brmly  grasping  a  Htick  in  bis  band, 
let  hinv  be  assnred  that  it  will  bam  him  if  he  eontiotie  to  bold  it,  or 
that  it  is  becoming  so  heavy  that  he  can  no  longer  sustain  it,  and 
he  will  presently  drop  it  with  gestnres  conformable  in  each  case  to 
the  idea.  0 

It  may,  of  oonrse,  be  said  that  what  I  have  presented  to  you  as 
real  phenomena  are  only  simnlated ;  and  as  there  would  be  nntliinu 
difficult  in  such  simulation,  the  supposition  i'^  of  rntir-i-  a^lmi-^iblt•. 
But  tbey  are  so  perfectly  conformable  to  the  known  principles  of 
Meatal  aetion,  that  there  is  no  justification  for  the  suspicion  of  deceit, 
when  they  are  prcsonu  d  by  pers<m8  in  wilose  good  fiutb  we  liaTe  reap 
Bonablc  grounds  uf  ci>urnlt  lu  f.  F'or  every  one  must  be  conscious  of 
occasional  mistakes  as  to  what  he  supposes  himself  to  have  seen  or 
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heard,  which  he  can  trace  to  a  previous  expectancy.  Of  this  I  can 
give  yoa  a  very  striking  illastration  in  a  case  narrated  by  Dr.  Tnke. 
A  lady,  whoae  mind  bad  been  a  good  deal  ooenpied  oo  the  subject 

of  drinkiiiEj-fountainH,  \v;i«  walkintr  from  Penrhyii  to  Falmouth,  and 
thought  she  saw  in  the  road  a  newly-erected  fountain,  with  the  in- 
scription, "  If  any  man  thirst,  let  him  oome  hither  and  drink." .  Some 
time  afterward,  on  mentioning  the  fact  with  pleasure  to  the  danghtera 
of  a  gcntlemiin  whom  she  supposed  to  have  erectid  i»,  Aw  w\n  greatly 
surprised  to  learn  from  them  thut  no  ^itch  driukiug-fouutain  existed; 
and,  on  subsoqnently  repairing  to  the  spot,  sheiband  nothing  bat  a 
few  stones,  which  constituted  the  foundation  on  which  her  expectant 
imaginntimi  li;i<l  l)tnlt  an  idi'nl  snpcrstrnotnre. 

The  same  may  be  said  with  regard  to  the  control  ext  rcised  over 
the  nrasenlar  movements  of  the  biologised  **  subject,*'  by  the  pertan- 
sion  that  he  mvat  or  that  he  cannot  perform  a  particular  action.  His 
hands  being  placed  in  contact  with  one  another,  he  is  assured  that  he 
caunot  separate  them,  and  they  remain  as  if  firmly  glued  together, 
in  spite  of  all  his  apparent  efforts  to  draw  them  apart.  Or,  a  hand 
being  held  up  before  him,  he  h  assured  that  he  cannot  succeed  in 
striking  it;  and  not  only  <lo<s  nil  his  power  seem  inadequate  to  the 
performance  of  this  simple  action,  but  it  actually  is  so  as  lung  as  he 
remains  conyinoed  of  its  entire  imposnbility.  So  I  have  seen  a  strong 
man  chained  down  to  his  chair,  prevented  from  stepping  over  a  *-tick 
on  the  floor,  or  obliged  to  remain  almost  doubled  upon  himself  in  n 
stooping  position,  by  the  assurance  that  he  could  not  move.  On  the 
Other  hand,  an  extraordinary  power  may  be  called  forth  in  any  set  of 
muBcles — as  in  hypnotised  subjects — by  the  assurance  that  the  action 
to  be  performed  by  them  may  be  cxecutt-d  with  the  greatest  facility. 
This,  again,  is  quite  conformable  to  ordinary  experience ;  the  assur- 
ance that  we  eon  perform  some  feat  of  strength  or  dexterity  nerving 
us  to  the  effort;  while  our  power  is  weakened  by  our  own  doubts  of 
success,  still  more  by  the  unfavorable  impression  produced  by  ft  con- 
fident prediction  of  failure.  It  is  only  needed  for  the  mind  to  become 
completely  possessed'*  by  the  one  m  the  other  oonTiotion  for  it  to 
produce  the  bodily  results  of  this  kind  which  I  have  over  and  over 
again  witnessed. 

Now  the  phenomena  of  the  "  biological "  condition  seem  to  me  of 
peculiar  significance,  in  relation  to  a  large  class  of  those  which  are 

claimed  as  manifestations  of  a  supposed  "spiritual"  agency.  When 
a  number  of  persons  of  that  "  concentralive  and  ima'^inntive  turn  of 
mind "  which  predisposes  them  to  the  " biological"  condition  sit  for 
a  couple  of  hours  (especially  if  in  the  dark)  with  the  expectation  of 
some  extraordinary  occurrence— such  as  the  Hung  and  floating  in  the 
air,  either  of  the  human  body,  or  of  chairs  or  tables,  without  any 
physical  agency;  the  crawling  of  live  lobsters  over  their  persons ;  the 
oontact  of  the  bands,  the  sound  of  the  voices,  or  the  virible  lumfaious 
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shapes/  of  their  departed  friends — it  U  perfectly  conformable  to  sci- 
entific probability  that  they  should  pass  more  or  less  completely  (like 
Beiohenbach^s  "  sensitives  into  a  state  which  ia  neither  waking  nor 
sleeping)  but  between  the  two,  in  which  they  see^  hear,  or  feel,  by 
toachy  anything  they  have  been  led  to  expect  will  present  itself.  And 
the  aocordanoe  of  their  testimony,  in  regard  to  such  occurrences,  is 
only  such  as  is  produced  by  the  oommnnity  of  the  dominant  idea 
with  which  they  are  all  "  possessed,"  a  oommnnity  of  which  history 
furnishes  any  araonnt  of  strangely-varied  examples.  And  thus  it 
becomM  obvious  that  the  testimony  of  a  single  cool*headed  skeptic, 
who  asserts  that  nothing  extraordinary  has  really  occurred,  should 
be  accepted  as  more  trostworthy  than  that  of  any  number  of  believ- 
ert » who  hare,  as  it  were,  created  the  sensorial  result  by  their  anticipa- 
tion of  it. 

I  have  now  to  show  you  tliat  the  like  expectancy  can  also  produce 
monmm^  of  varions  kinds,  through  the  instrumentality  of  the 
nenro-muscular  apparatus,  without  the  least  consciousness  on  the  part 
of  its  subject  of  his  being  himself  the  instrument  of  their  perform- 
ance ;  a  physiological  fact  which  is  the  key  to  the  whole  mystery  of 
table-turning  niul  table-talking.  I  rery  well  remember  the  prevalence 
in  my  scbooUioy  days  of  a  belief  that,  when  a  ring,  a  button,  or  any 
other  small  body,  suspended  by  a  string  over  the  end  of  the  finger, 
was  brought  near  the  outside  or  inside  of  a  glass  tumbler,  it  would 
strike  the  hour  of  the  day  against  its  surface ;  and  the  experiment 
certainly  succeeded  in  the  hands  of-  several  of  my  schoolfellows,  who 
tried  it  in  all  good  faith,  getting  up  in  the  middle  of  the  night  to  test 
it,  in  entire  ignorance,  as  they  declared,  of  the  real  time.  But,  as 
was  pointed  out  by  M.  Chevrenl,  who  investigated  this  subject  in  a 
truly  scientific  spirit  more  than  forty  years  ago,'  it  is  impossible  by 
any  voluntary  e^ort  to  keep  the  hand  absolutely  still  for  a  length  of 
time  in  the  position  required  ;  an  involuntary  tremulousness  is  always 
observable  in  the  suspended  body,  and  if  the  attention  be  fixed  on  it 
with  the  expectation  that  its  vibrations  will  take  a  definite  direction, 
they  are  very  likely  to  do  so.  But  their  persistence  in  that  direc  tion 
is  found  to  last  only  so  long  as  they  are  gnided  by  the  sight  of  the 
operator,  at  once  and  entirely  losing  their  constancy  if  he  closes  or 
turns  away  his  eyes.  Thus  it  became  obvious  that,  in  the  striking 
of  the  hour,  the  influence  which  determines  the  number  of  strokes 
is  really  the  knowledge  or  suspicion  present  to  the  mind  of  the  oper- 
ator, which  involuntarily  and  unconsciously  directs  the  action  of  his 
muscles ;  and  the  same  rationale  was  applied  by  M.  Chevreul  to  other 
cases  in  which  this  pendule  eoq>loraUur  (the  use  of  which  can  be  traced 

'  I  put  uifiide  the  question  of  fraud,  to  which  recourse  has  doubtless  often  been  had 
for  the  prodacttoD  of  Hmm  phenomena;  being  latlBfied  that  they  are  often  gemilnelj 
<*aaljeetlTe.» 

* ^Ut lelten  to  H.  Jlmp^re,  in  the  iKnwtf  dn  Ikta  Monda,  May,  1888. 
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back  to  a  very  remote  date)  has  been  appealed  to  for  answers  to  qnea- 
tiona  of  very  diverse  character. 

When,  boweyer,  **Odyle"  came  to  the  front,  and  the  world  of 
corions  bat  nnscienttfic  inquirers  was  again  possessed"  by  the  idea 
of  an  unknown  and  mysterious  agency,  capable  of  manifesting  itself 
in  an  unlimited  vaiiety  of  ways,  the  pmMe  esephraUur  was  brought 
into  vogue,  under  the  name  of  odomtUr^  by  Dr.  Herbert  Hayo,'  who 
investigated  its  action  with  a  great  show  of  scientific  precision ;  start- 
ing, however  with  the  foregone  conclusion  that  its  oscillations  were 
directed  by  the  hypothetical  ''odyle,'*  and  altogether  ignoring  the 
mental  participation  of  the  operator,  whom  he  supposed  to  be  as  paa* 
sive  as  a  thermometer  or  a  balance.  By  a  series  of  elaborate  ezperi> 
ments,  he  convinced  himself  that  the  direction  and  extent  of  the 
oscillations  could  be  altered,  either  by  a  change  iu  the  nature  of  the 
substances  placed  beneath  the  odometer,"  or  by  the  contact  of  the 
hand  of  a  person  of  the  opposite  sex,  or  even  of  the  experimenter's 
other  hand,  with  that  from  which  it  was  suspended.  And  he  grad* 
ually  reduced  his  result  to  a  series  of  definite  laws,  which  he  re- 
garded as  having  the  same  constancy  as  those  of  physios  or  chemis- 
try. Unfortunately,  however,  other  experimenters,  who  worked  out 
the  inquiry  with  similar  perseverance  and  good  fiuth,  arrived  at  such 
diflforent  results,  that  it  soon  came  to  be  obvious  that  what  astro* 
nomioal  observers  call  the  personal  equation  "  of  the  individual  haa 
a  very  large  share  in  determining  them.  A  very  intelligent  medical 
friend  of  my  own,  then  residing  abroad,  wrote  me  long  letters  full  of 
the  detailed  results  of  his  own  inquiries,  on  which  he  was  anxious  for 
my  opinion.  My  reply  was  simply :  **  Shut  your  eyes,  or  turn  thenn 
away,  and  let  some  one  else  watch  the  oscillations  under  the  condi- 
tions you  have  specified,  and  record  their  results;  you  will  find,  if  I 
do  not  mistake,  that  they  will  then  show  an  entire  vofif  of  the  con- 
stancy you  have  hitherto  observed."  His  next  letter  informed  me 
that  such  proved  to  be  the  case;  so  that  he  had  come  entirely  to 
agree  with  me  as  to  the  dependence  of  the  previous  uniformity  of  hie 
results  on  his  own  expectancy. 

A  curious  variation  of  the  odometer"  was  introduced  by  Kr. 
Rutter,  the  manager  of  the  gas-works  at  Brighton,  under  the  name 
of  magnetometer,"  which  was  simply  a  gsUows-shaped  frame, 
mounted  on  a  solid  base,  having  a  metallic  ball  suspended  from  its 
free  extremity.  When  the  finger  was  kept  for  a  short  time  in  contact 
with  this  frame,  the  ball  began  to  oscillate,  usually  in  some  definite 
direction,  changing  that  direction  with  any  chan^  of  circumstances, 
after  the  manner  of  Dr.  Mayors  ^  odometer."  To  many  persons,  as 
to  Mr.  Rutter  himself,  it  appeared  impossible  that  these  oscillations 
could  have  theb  origin  in  any  movement  of  the  operator;  but  every 
one  who  knows  how  difficult  it  is  to  prevent  vibrations  in  the.  sup* 

<  **Tbe  Trntha  eoutiitwd  in  Popnlar  Sapenlltloiis,"  1881. 
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porting  framework  of  a  mioroMope  or  telescope,  and  who  recognuee 
tliat  the  constmetion  of  the  magnetometer  **  is  exactly  sach  as  will 
enable  the  smallest  amount  of  imparted  motion  to  produce  the  great- 
est sensible  effect,  will  be  prepared  to  ezpeot  that  the  oscillations 
of  the  suspended  ball  are  as  much  maintained  and  guided  by  the 
expectancy  of  the  operator  as  they  are  when  it  is  hung  directly  from 
his  own  finger.  Experiment  soon  proved  this  to  be  the  case :  for  it 
was  found  that  the  constancy  of  the  yibrations  entirely  depended 
upon  the  operator's  watching  their  direction,  either  by  his  own  eyes 
or  by  those  of  some  one  else;  and,  further,  that  when  such  a  change 
was  made  wi^aui  hU  knowledge  in  the  conditions  of  the  experiment, 
as  avghif  theoretically,  to  alter  the  direction  of  the  oscillations,  no 
Buoh  alteration  took  place. 

A  very  amusing  esg90$^  of  the  mystery  of  the  **  magnetometer  ^ 
vseulted  from  its  application  by  Dr.  Madden,  an  homoeopathic  phy- 
irieian  at  Brighton,  to  test  the  yirtues  of  his  ^globules,"  as  to  which 
be  had,  of  course,  some  preformed  conclusions  of  his  own.  The 
results  of  his  first  experiments  entirely  corresponded  with  his  ideas  of 
what  they  ought  to  be ;  for  when  a  globule  of  one  medicine  was  taken 
into  his  disengaged  hand,  the  suspended  ball  oscillated  longitudi- 
nally ;  and  when  this  globule  was  changed  for  another  of  opposite 
virtues,  the  direction  of  the  oscillations  became  transverse.  Another 
^  homoeopathic  physician,  however,  was  going  through  a  similar  course 
of  experiments ;  and  his  results,  while  conformable  to  his  own  no- 
tions of  the  virtues  of  the  globules,  were  by  no  means  accordant  with 
those  of  Br.  Madden.  The  latter  was  thus  led  to  reinvestigate  the 
matter  with  a  precaution  he  had  omitted  in  the  first  instance ;  name- 
ly, that  the  globules  should  be  placed  in  his  hand  by  another  person, 
without  any  hint  being  given  him  of  their  nature.  From  the  moment 
he  began  to  wo^  upon  this  plan,  the  whole  aspect  of  the  subject  was 
ohanged ;  globules  that  produced  longitudinal  oscillations  at  one 
time  gave  transverse  at  another,  while  globules  of  the  most  opposite 
remedial  virtues  gave  no  sign  of  differences  And  thus  he  was  soon 
led  to  the  conviction,  which  he  avowed  with  a  candor  rery  creditable 
to  him,  that  the  system  he  had  built  up  had  no  better  foundation 
than  his  own  anticipation  of  what  the  results  of  each  experiment 
should  be;  that  anticipation  expressing  itself  unconsciously  in  invol- 
untary and  imperceptible  movements  of  his  finger,  which  communi- 
cated a  rhythmical  vibration  to  the  framework  when  the  oscillations 
of  the  ball  suupcnded  from  it  were  watched. 

Thus,  by  the  investigations  of  scientific  experts  who  were  alive  to 
the  iottrees  of  fSnllacy  which  the  introduction  of  the  hvman  element 
illwaya  brings  into  play,  the  hypothesis  of  odylic  force  was  proved  to 
be  comj»letely  bai^ess ;  the  phenomena  which  were  supposed  to  indi- 
oate  its  ekistence  being  traceable  to  the  physiological  conditions  of 
the  human  organisms  through  whose  instrumentality  they  were  mani* 
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festcd.  The  principle  that  the  state  of  expectant  attcation"  ia 
capable  of  giving  rise  either  to  senrotions  or  to  tBToIontMy  move- 
ments, acconling  to  the  nature  of  the  expectancy, had  been  previooBly 
recognized  iu  iiliysiological  science,  and  was  not  invented  for  the 
occasion;  but  the  phenomena  I  have  been  describing  to  you  are 
anumg  its  most  "  pregnant  instances.*' 

The  same  principle  Aimisbes  what  I  believe  to  be  the  true  BcientiHc 
explanation  of  the  supposed  mystery  of  the  divining-rod,  often  uped 
where  water  is  scarce  for  the  discovery  of  springs,  and  in  inining-diR- 
skricto  for  the  detection  of  metallic  veins.  This  rod  is  a  forked  twig 
diapedlikc  the  letter  Y,  haxel  being  usually  preferred  ;  and  the  diviner 
walks  over  the  ground  to  be  explored,  firmly  grasping  its  two  prongs 
with  his  hands,  iu  such  a  position  that  its  stem  points  forward. 
After  a  time  the  end  of  the  stem  points  downward,  often,  it  is  said, 
with  a  sort  of  writhing  or  struggling  motion,  especially  \vhcn  the 
fork  is  tii^lilly  graspod ;  and  ponictimos  it  even  turns  backward,  so  as 
to  point  toward  iu^itead  of  away  I'roiu  the  body  of  the  diviner.  Now, 
there  is  a  very  large  body  of  a])parcntly  reliable  testimony,  that 
when  the  gronnd  has  been  opened  in  situation)^  thus  indicated,  either 
water-springs  or  metallic  veins  have  been  found  beneath  ;  and  it  ia 
quite  certain  that  the  existence  of  such  a  power  is  a  matter  of  un(|ues- 
ti<niing  faith  on  the  part  of  largo  nombers  of  intelligent  persons  who 
have  witnessed  what  they  believe  to  be  its  gennino  manifestations.* 

This  subject,  however,  Avas  carefully  inquired  into  more  than  forty 
years  ago  by  Chevrcul  audiiiol;  and  their  experimental  conclu- 
sions anticipated  those  to  which  I  was  myself  led  in  ignorance  of  them 
by  physiological  reasomng.  They  found  that  the  forked  twig  cannot 

be  firmly  grasped  for  a  quarter  of  an  hour  or  more  in  the  rogtilation 
position,  without  the  induction  of  a  state  of  muscular  tension,  which 
at  last  discharges  itself  in  movement;  and  this  sets  on  the  prongs  of 
the  fork  in  such  a  manner  as  to  cause  its  stem  to  point,  either  upward, 
downward,  or  to  one  side.  The  occasion  of  this  discliarjje  and  the 
direction  of  the  luuvement  are  greatly  iiitlucnced,  like  the  oscillations 
of  bodies  suspended  from  the  finger,  by  expectancy  on  the  part  of  the 
operator ;  so  that  if  he  has  any  suspicion  or  surmise  as  to  the  "  where- 
abouts" of  the  object  of  his  search,  an  involuntary  and  unconscious 
action  of  his  muscles  causes  the  point  of  the  rod  to  dip  over  it. 

Again,  since  not  one  individual  in  forty,  in  the  localities  in  which 
the  virtues  of  the  divining-rod  are  still  held  as  an  article  of  faith,  is 
found  to  obtain  any  results  from  its  use,  it  becomes  obvious  that  its 
movements  must  be  due,  not  to  any  physical  agency  directly  affecting 
the  rod,  but  to  some  infloenoe  ez«ted  throagh  its  holder.  And  that 
this  influence  is  his  cxjin't'itimt  of  the  result  may,  I  think,  l>e  yiretty 
confidently  affirmed.    For  it  has  been  clearly  shown,  Ity  careful  and 

'  1  have  Utelj  receired  a  pamphlet  from  an  engineer  in  the  United  Statee,  giving 
iftott  cbciiauuntial  det^  of  ■aooesi  thus  obuioed  within  his  own  Mpwrlaees. 
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repeated  experiments,  that,  while  the  rod  dips  when  the  "  diviner  " 
knows  or  belieyes  he  is  over  a  wateiwipring  or  a  metallic  vein,  the 
resnlts  are  onoertaiD,  contradictory,  or  simply  negative,  when  lie  is 
blindfolded,  so  as  not  to  be  aware  precisely  where  he  is.  The  follow- 
ing is  a  striking  case  of  this  kind  that  has  been  lately  brought  to  my 
knowledge: 

"  A  friend  of  mine,"  saja  Dr.  Beard,'  "  an  aged  clergyman,  of  thorough  in- 
tegrity and  fairnesBi  has  for  many  yeara— the  larger  part  of  his  natural  life,  I 
betieve— enjoyed  Ihe  repatation  of  being  especially  skilled  in  the  finding  of 
places  to  dig  weDs,  bj  means  of  a  divfaifaig-rod  of  witeh-hanl,  or  the  fresh 
branches  of  apple  or  other  trees.  His  fiune  has  spread  far,  and  the  accounts 
that  are  given  by  him  and  of  him  are,  to  those  who  think  human  testimony  is 
worth  anything,  overwhelmingly  convincing.  He  consented  to  allow  me  to  ex- 
periment with  liini.  I  found  that  only  a  few  moments  were  required  to  prove 
that  hia  fancied  gift  was  a  delusion,  and  could  be  explained  wholly  by  uncon- 
bciuus  muscular  motion,  the  result  of  expectancy  and  coincidence.  In  his  own 
yard  there  was  known  to  bo  a  stream  of  water  running  through  a  suiull  pipe  a 
few  feet  below  the  sorf^e.  ICarchfaig  oyer  and  near  this,  the  rod  eontinnally 
pointed  strongly  downward,  and  several  times  tomed  dear  orer.  These  places 
I  marked,  blindfolded  him,  marched  him  abont  nntU  he  knew  not  where  he  was, 
and  took  him  over  the  same  gronnd  over  and  over  again ;  and,  although  the  rod 
went  down  a  nnmber  of  times,  ^iUclii0<MMSp0lii<f9  0fftMr(fttfp200Mpmi> 

1  very  well  reracmbcr  having  heard,  some  thirty-five  years  ago, 
from  Mr.  Diike  (the  grandfather  of  the  present  Sir  Charles),  of  an 
experiment  of  this  kind  which  he  had  himself  made  upon  a  young 
Portuguese,  who  had  come  to  him  with  a  letter  of  introduction,  de- 
scribing the  bearer  of  it  as  possessing  a  most  remarkable  power  of 
finding,  by  means  of  the  divining-rod,  metals  concealed  from  view. 
Mr.  Dilke's  family  being  at  a  summer  residence  iu  the  country,  his 
plate  had  all  been  sent  to  his  chambers  in  the  Adelphi,  where  he  was 
visited  by  the  Portuguese  youth ;  to  whom  he  said,  "  Go  about  the 
room  with  your  rod,  and  try  if  you  can  find  any  mass  of  metal." 
The  youth  did  so ;  and  his  rod  dipped  over  a  large  standing  desk,  in 
which  Mr.  Dilke's  plate  had  been  temporarily  lodged.  Seeing,  how- 
ever, that  there  were  circumstances  which  might  reasonably  suggest 
this  guess,  Mr.  Dilke  asked  the  youth  if  he  was  willing  to  allow  his 
divinmg  power  to  be  tested  under  conditions  which  should  exclude 
all  such  suggestion  ;  and,  havmg  received  a  ready  assent,  he  took  his 
measures  accordingly.  Taking  his  plate-box  down  to  his  country 
residence,  he  secretly  buried  it  just  beneath  the  soil  in  a  new  ly- 
ploughed  field  ;  selecting  a  spot  wliich  he  could  identify  by  cross- 
bearings  of  conspicuous  trees,  and  getting  a  plough  drawn  again  over 
its  surface,  so  as  to  make  this  correspond  precisely  with  that  of  the 
rest  of  the  field.   The  young  diviner  was  then  summoned  from  Lon- 

>  Rnkm  €flMkiiu  m»d  narmae^  (New  TorkX  September,  1875.  ^ 
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don,  and  challenged  to  find  beneath  the  soil  of  this  field  the  reiy 
same  plate  which  he  had  preyioosly  detected  in  Mr.  Dilke's  desk  at 
the  AdetpM ;  bat,  having  nothing  waterer  to  guide  him  even  to  a 
gaess,  he  was  completely  at  fault.  Mr.  Dilke's  impression  was  that 
he  was  not  an  impostor,  bat  a  sincere  belieyer  in  lus  own  power,  as 
the  **  dowsers  "  of  mining-districts  seem  anqnestionably  to  be.  The 
test  of  blindfolding  the  diviner,  and  then  leading  him  about  in  differ- 
ent directions,  so  as  to  pat  him  completely  at  faalt  in  regard  to  bin 
locality,  is  one  that  can  be  very  readily  applied,  when  the  diviner  is 
acting  in  good  £sith ;  but,  as  I  shall  show  yon  in  the  next  lecture,  it 
requires  very  special  precautions  to  blindfold  a  person  who  is  deteiw 
mined  to  see;  and,  in  some  of  the  cases  which  seem  to  have  stood 
this  test,  it  seems  not  improbable  that  vision  was  not  altogether  pre- 
cluded. 

An  additional  reason  for  attributing  the  action  of  the  divining-rod 
to  the  muscular  movements  csUed  forth  by  a  state  of  expectancy 
(perhaps  not  always  consciously  entertained)  on  the  part  of  the  per> 
former  seems  to  me  to  be  furnished  by  the  diversity  of  the  powera 
that  have  been  attributed  to  it;  such  as  that  of  identifying  mur- 
derers and  indicating  the  direction  of  their  flight,  discovering  the 
lost  boundaries  of  lands,  detecting  the  birthplace  and  parentage  of 
foundlings,  etc.  The  older  writers  do  not  in  the  least  call  in  question 
the  reality  of  the  powers  of  the  hasel-fork,  but  learnedly  discuss 
whether  they' are  due  to  natural  or  to  diabolic  agency.  When  in  the 
last  century  the  phenomena  of  electricity  and  msgnetism  became  ob- 
jects of  scientific  study,  but  had  not  yet  been  comprehended  under 
the  grasp  of  law,  it  was  natural  that  those  of  the  divining-rod  should 
be  referred  to  agencies  so  convenient,  which  seemed  ready  to  account 
for  anything  otherwise  unaccountable.  But,  since  physicists  and  phys- 
iologists have  come  to  agree  that  the  moving  power  is  famished  by 
nothing  else  than  the  muscles  of  the  diviner,  the  only  question  that  re- 
mains is.  What  calls  forth  its  exercise?  And  the  conclusive  evidence 
I  have  given  you  that  the  definite  oscillations  of  suspended  bodies 
depend  on  involuntary  movements  unconsciously  determined  by  states 
of  eaepecUmqf^  clearly  points  to  the  conclusion  that  we  have  in  the 
supposed  mystery  of  the  divining-rod  only  another  case  of  the  same 
kind.  It  is  well  known  that  persons  who  are  conversant  with  the 
geological  structure  of  a  district  are  often  able  to  indicate  with  con- 
siderable certainty  in  what  spot,  and  at  what  depth,  water  will  be 
found;  and  men  of  less  scientific  knowledge,  but  of  considerable 
practical  experience,  frequently  arrive  at  a  true  conclusion  on  this 
point,  without  being  able  to  assign  reasons  for  their  opinions.  Ex- 
actly the  same  may  be  said  in  regard  to  the  mineral  structure  of  a 
miningp-district ;  the  course  of  a  metallic  vein  being  often  correctly 
indicated  by  the  shrewd  guess  of  an  observant  workman,  where  the 
scientific  reasoning  of  the  mining-engineer  altogether  fails.  It  is  an 
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experience  we  arc  continnally  enonnti  ring  in  other  walks  of  life,  that 
particular  pensoni  are  goiiled,  sume  apparently  by  an  original  and 
oilMn  \ij  an  aeqaired  intuition,  to  conclnaiom  for  wbieh  they  can 
gtT*  no  adequate  reasons,  but  which  aubscqaent  eventt*  prove  to  have 
been  onrnrx  ;  and  I  look  upon  the  divining-rod  in  its  virions  appli- 
cations as  ouly  a  peculiar  method  of  giving  expression  to  resulta 
woflced  oat  by  an  antomatio  prooest  of  this  Icind,  eren  before  they 
rise  to  distinct  mental  eonMiou!«neHH.  Varioun  other  methods  of 
divination  that  sei-m  to  bo  practised  in  perfectly  good  faith — such, 
for  example,  as  the  Bible  and  key  test,  used  for  the  discovery  of  stolen 
property — are  probably  to  be  attribnted  to  the  lane  agency ;  the 
oerebral  traces  of  past  occurrpnces  anpplying  materialR  for  tlie  auto- 
matic evolution  of  a  rontilt  (as  they  nn'|iir-4tionnbty  do  in  dreams) 
when  the  occurrences  themselves  have  bei  n  forgotten. 

Many  of  the  ease*  of  lo^aUcd  thought-n  uding  are  clearly  of  the 
MHM  kind ;  the  eonunnnioation  being  made  by  nnconxc  ions  muscular 
action  on  the  part  of  one  porsoti,  anil  antorantically  interpreted  by 
the  other— aa  in  the  following  instance :  Several  pennons  being  as- 
iembled,  one  of  them  leaTea  the  room,  and  during  his'  absence 
some  object  is  hidden.  On  the  absentee's  reentrance,  two  persons, 
who  know  the  hiding-place,  stand  one  on  either  •<i<li'  of  him,  and 
establish  some  personal  contact  with  him ;  one  method  being  for  each 
to  plaoe  a  finger  on  his  chonlder,  and  another  fer  eaeh  to  plaee  a  hand 
on  his  body,  one  on  the  front  and  the  other  on  the  back,  llf  walln 
about  the  room  between  the  two,  and  generally  succeed";  1m  fort'  long 
in  finding  the  hidden  object;  being  led  toward  it  (as  careful  obberva- 
tion  and  experiment  have  fnlly  proved)  by  the  involuntary  mnsenlar 
action  of  his  unconscious  guides,  one  or  the  other  of  tliem  pressing 
more  heavily  when  the  object  is  on  hiB  sideband  the  finder  as  involnn^ 
tarily  turuing  toward  that  side. 

Tiieae  and  other  enriona  results  of  reoent  inquiry,  while  stiiotly 
conformable  to  physioloLriral  jirim  iplos,  greatly  extend  our  knowledge 
of  the  modes  in  which  statr-^  of  mind  express  themsi-lves  uncon- 
sciously and  involuntarily  in  muscular  action;  and  I  dwell  on  them 
the  more  because  tliey  seem  to  me  to  allbrd  the  Icey  (as  I  shall  expl^ 
in  my  next  lecture)  to  some  of  these  phenomena  of  spiritualistio 
divination,  which  have  been  most  perplexing  to  many  who  have  eomo 
in  contact  with  them,  without  being  disposed  to  accept  the  spiritual- 
iitio  interpretation  iA  Xhem^Rme^*  MagatiM, 

■  The  ezperimcQt  mosisds  sqssDy  well,  or  perbaps  bctt«r,  with  kdkt. 


Tff£  POPULAR  SCIEJSrCB  MONTELT. 


ON  THE  DISTRIBimON  OF  STAin>ABD  TIME  IN  THE 

TTNITED  STATES. 

Bt  EDWAHD  S.  II0LD£N, 

ITMinD  miW  ITATAL  OMUVMOBr,  WAWnilWMI. 

FOR  the  ordiuary  purposes  of  life  in  a  state  of  Booiety  which  is 
not  fet  complex,  a  very  simple  Hystem  of  leeording  tlie  lapse 
of  time  is  safficieot.  Sanriso  and  Bunset  are  local  phenomena,  which 
from  tho  earliest  times  forced  themselves  upon  the  attention  of  every 
one,  and  which  throughout  the  early  centuries  sufficed  for  the  divi- 
■ion  of  time.  A  further  division  of  tbo  damtion  of  the  day  (as 
defined  by  the  oontinoanoe  of  sunlight)  was  obtained  by  noting  the 
time  of  noo7j,  and  there  is  no  lii-^toric  period  known  in  which  the 
method  of  obtaiuing  a  rough  approximation  to  this  instaut  by  means 
of  the  ehndoir  of  a  Totioal  rod  or  pilUkr  wu  not  nnderstood.  Fiob> 
ably  the  observation  of  each  a  gnomon  or  atxjU  constituted  the  first 
step  ill  mtronomy  of  precision,  as  distinguisliod  from  that  astronomy  ' 
in  which  numbers  do  not  play  the  most  important  part.  The  instaut 
so  determined  ie  teehnioally  called  tbe  instant  vi  tgaparerU  noon  at 
any  place,  and  ii  marks  tbe  moment  when  the  son  b  highest  above  the 
horizon  and  on  the  meridian.* 

Until  within  a  hundred  years  this  apparent  time,  that  is  the  time 
marked  by  the  angular  distanoe  erf  the  enn  fiom  the  meridian  of  aajr 
place,  was  the  system  universally  adopted.  A  watch  should  mark 
12*  0"  0'  when  the  sun  was  hi<;;hest.  But  the  lengths  of  apparent  solar 
days,  or  the  time  elapsed  hetween  two  successive  apparent  noons,  are 
not  equal  at  dil&rent  parts  of  the  year,  since  the  true  sun  does  not 
move  in  a  plane  perpendicular  to  the  earth's  rotation  axis  (the  eyita- 
tor),  but  in  the  ecUpdr,  a  plane  greatly  inclined  to  the  equator,  and 
since  the  sun's  motion  in  the  ecliptic  is  not  uniform.  Ilence  arises  an 
inequality  in  these  apparent  solar  days,  and  a  capital  advance  was 
made  by  the  adoption  of  mean  solar  time,  which  is  now  universal. 
Local  mean  noon  is  tho  time  when  an  iraatjinary  sun  supposed  to 
move  uniformly  in  the  equator  is  on  the  meridian  of  any  place,  as 
New  York,  and  a  mean  solar  day  is  the  interval  between  two  sue* 
cessive  mean  noons.  This  is  divided  into  twenty-four  hours,  and 
these  a^'ain  into  minutes  and  seconds,  and  the  length  of  these  units  is 
practically  invariable. 

The  time  of  mean  noon  differs  from  the  instsat  of  apparent  noon 
no  less  than  sixteen  minutes  at  certain  times  in  the  year,  being  some- 

'  Rifionmrily,  the  ?un  mav  nut  Imve  its  tnaximum  altitude  on  the  meridian,  but  its 
nuximum  alUtude  can  never  differ  from  its  meridian  sltitode  by  more  than  half  a  ieeood 
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times  in  adTa&cc  of  it,  and  sometimes  later;  so  tbat  the  moment  when 
the  sun  was  highest  at  a  certain  place  does  not  mark  a  determinate 
instant  unless  the  day  of  the  year  is  also  given. 

It  is  necessary  to  remember  this,  and  to  insist  somewhat  upon  it, 
as  the  idea  that  the  local  noon  as  determined  by  clocks  and  watches 
is  a  sort  of  naturally  determined  epoch  is  widely  spread,  while  the 
fact  is  that  it  is  an  artificial  epoch,  which  can  only  be  fixed  by  a 
somewhat  difiicult  astronomical  observation  and  a  subsequent  com- 
putation. The  farm-laborer  who  eats  his  dinner  in  the  field ,  at  the 
time  that  shadows  cast  by  the  sun  point  north  and  south  is  the 
victim  of  his  own  ignorance,  as  he  sometimes  anticipates  the  noon  of 
watches  and  clocks  by  more  than  a  quarter  of  an  hour,  and  is  some- 
times equally  in  retard.  The  improvement  of  the  balance-watch 
upon  the  clepsydra  or  the  hour-glass  and  other  early  time-keepers 
caused  the  change  to  be  made  from  apparent  to  mean  time,  and  the 
increasing  requirements  of  a  complex  civilization  demand  more  and 
more  attention  to  the  keeping  of  accurate  standard  time.  One  of  the 
most  Important  functions  of  observatories  is  the  determination  of  such 
a  standard  of  time,  and  if  this  were  their  sole  function  the  expense 
of  maintaining  them  would  be  fully  repaid. 

If  the  standard  time  is  important  to  the  man  of  business  in  mak- 
ing his  appointments  and  regulating  his  affairs,  to  the  traveler  in  pro- 
Tiding  railways  vnth  a  correct  time  by  which  to  govern  the  move- 
ments of  trains,  and  in  general  to  every  citizen  in  liis  daily  occupa- 
tions on  land,  it  is  vital  to  the  successful  and  safe  navigation  of  the 
ocean.  Every  ship  that  sails  for  a  foreign  port  must  before  her 
departure  know  the  correction  of  her  chronometers  to  Greenwich 
time  (that  is,  the  number  of  seconds  they  are  fast  or  sloxc  on  that 
time),  and  besides  this  their  rate  (or  the  number  of  seconds  they  daily 
gain  or  lose).  Provided  witli  good  chronometers  and  with  these  data 
well  determined,  a  ship  sails  from  her  port  with  the  power  of  deter- 
mining on  any  day  her  position  on  the  earth's  surface. 

A  simple  observation  of  the  altitude  of  the  sun  at  noon  gives,  by 
a  short  computation,  her  latitude,  and  a  determination  of  the  angular 
distance  of  the  sijn  east  or  west  of  her  meridian  gives  the  local  time. 
The  diflbrence  of  the  local  time  of  the  ship  and  the  Greenwich  time, 
as  shown  by  her  chronometers,  gives  her.  longitude.  Latitude  and 
longitude  being  known,  her  place  on  the  chart  can  be  put  down  with 
but  little  uncertainty.  This  is  daily  done,  if  possible,  on  every  one 
of  the  ships  sailing  out  of  New  York  City,  and  on  the  skill  of  her 
officers,  the  goodness  of  her  chronometers,  and  the  accuracy  of  their 
rates,  depends  the  safety  of  her  passengers  and  cargo.  To  all  men  of 
business,  then,  in  their  appointments  and  affairs  on  shore  and  in  their 
commercial  ventures  by  sea,  the  fact  that  a  standard  time  is  easily 
attainable  and  perfectly  correct  is  of  no  slight  importance.  To 
travelers,  whether  by  sea  or  land,  it  is  truly  a  matter  of  life  and 
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dMtb.  Tlie  watches  of  railway  employes  are  usually  set  by  one 
oloei^  Irat  a  differcnoe  of  one  or  two  minatei  on  s  crowded  road  may 
bring  about  tlie  most  fatal  results,  as  the  reports  of  the  various  rai^ 
way  comiJiis-ions  will  shoiv.  If  a  ship  leaves  New  York  MippoFing 
her  cbrououictcr  which  id  regulated  to  Urecuwich  time  to  be  iosiug 
two  fleeonda  a  day,  while  it  is  really  losing  six,  every  day  she  b  really 
abottt  a  mile  farther  west  than  ber  reckoning  shows  her  to  be,  and  in 
a  voyage  of  n  month  she  will  suppose  herself  to  he  too  far  west  by 
thirty  miles.  Such  a  result  may  be  attended  with  the  most  disastrous 
oonseqnenoes,  and  that  it  does  not  oftener  so  result  is  doe  to  the  akin 
and  watchMnesa  of  sea-captains,  a  class  of  men  wliose  Tigilanoe  and 
faithfulness  are  too  little  appreeiated. 

That  such  acuidents  do  occur  is  brought  constantly  before  us,  in 
the  reports  of  marine  disssters  as  givMi  in  the  newspapers  and  e1se> 
wbwe,  and  every  year  a  large  volume  is  published  by  the  English 
Government — the  "Kejiort  of  Wrecks  and  Casualties,"  c'tc. — in  which 
the  details  are  given.  A  simple  inspection  of  the  wreck-charl  appended 
to  this  bulky  annnal  Tolmne,  where  every  vessel  wreeked  during  the 
year  has  the  plaee  of  ber  loss  indicated  by  a  dot  on  the  map,  shows 
how  frequent  such  losses  are.  I  know  of  no  sim))Utr  way  of  presenting 
the  risks  run,  when  the  actual  wreck  is  not  incurred,  than  by  giving  the 
following  table  from  the  report  for  IMS  of  Ifir.  Hartnitp^  Director  of 
the  Observatory  of  Liverpool,  an  oheerratory  founded  cqteeiaUy  for 
the  care  of  the  chronometers  of  merchant-ships. 

The  work  of  this  observatory  has  been  continued  for  many  years, 
and  a  large  masa  of  statistiea  eonoeming  the  running  of  the  ebro- 
nonieters  of  ships  sailbg  out  of  Liverpool  has  been  aecnmulated  and 
partially  discussed. 

In  the  earlier  history  of  the  ohaervatory,  its  attention  was  confined 
to  the  roHng  of  ohronometers,  and,  when  ^y  chronometer  was  sent 
to  a  ship  with  a  pven  comotUm  and  nif^  a  reoord  was  kept  of  the 
foot 

On  the  return  of  the  chronometer  to  Liverpool  every  effi>rt  was 
made  to  find  the  eorreetion  and  rate  which  were  given  at  the  Ibrdgn 
port  to  wliieh  the  ship  was  l)ouii<l,  and  in  tliis  way  a  vast  amount  of 
Statistical  information  concerning  the  running  of  tlie  chronometers  of 
merchant-ships  oat  of  liverpool  was  accumulated. 

In  the  following  table,  which  summarizes  these  statisties,  the>lr»* 
horizontal  column  contains  the  length  of  the  voyage  in  months;  the 
*eeondf  the  average  error  of  longitude  in  geographical  miles  on  the 
equator,  deduced  from  the  means  of  1,700  chronometers;  and  the  re- 
maining columns  show  the  average  error  of  the  best  ten  instnunenta 
in  one  lnin<lre<l,  of  the  second  hrst  ten,  etc.  T  have  only  taken  so 
much  of  the  table  as  would  include  a  voyage  of  four  months,  since  a 
vessel  oonld  hardly  be  without  means  of  otwreoting  her  ohroMmieter 
for  a  much  longer  time  than  this.  We  may  fiiirly  say  that  this  table 
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Tepmenti  th«  dinger  which  the  merehaoi^hips  of  Liverpool  actnaUj 
were  sal^ieoled  to  for  nuuiy  yem  on  Moonnt  of  emmeoas  running  of 
their  chronometera,  and  becftnie  the  eeipnttee  Tsried  from  the  shore- 
ratei.  It  most  ako  he  rememhered  that  from  this  table  all  oases  of 
▼easels  wbioh  were  shipwrecked  (on  this  and  other  aecoonts)  are 
omitted,  so  that,  no  matter  how  impossible  it  may  at  first  sight  seem 
to  be  that  sneh  enormous  errors  eidstedy  it  is  yet  a  matter  of  fiust  that 
the  errors  are  tnufar  and  not  over  eleiledL 

MU  lowing  Brrcr  of  Zonffikide  in  €hograpkkal  MOm  an  ik$ 
JSpuOoTy  d$due&d  from  1,700  Ckronimitti&n. 
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Bxamimng  thetable  in  detail,  it  beoomes  necessary  to  reooUeot  that 
H  is  a  matter  of  record  that  these  aetoally  were  the  errors  of  chro- 
nometers carried  on  a  large  nnmber  of  ships  sailing  out  of  liverpool. 
The  average  errors  derived  from  no  less  than  1,700  chronometen 
are  enormcnis,  bdng  as  great  as  thirty-three  miles  for  a  voyage  of  fonr 
months. 

Among  the  many  veaiels  carrying  these  instroments  were  a  large 
number  going  on  long  voyages  to  India,  Australia,  and  South  America, 
and  in  many  eases  these  vessels  would  neoessarily  be  between  three 
and  four  months  or  more  on  the  voyage,  often  without  s^^hting  land. 
It  appears  from  this  table  that  the  average  error  to  be  eqMclMf  on  such 
a  voyage,  and  with  such  chronometers  as  they  had  (up  to  1868),  was 
no  less  than  thirty-three  mOeel  It  is  plain  that  no  such  errors  are  to 
be  found  in  the  chronometers  used  by  our  own  naval  vessels,  nor  were' 
American  merohant-vessets  during  the  same  period  so  badly  provided 
for,  but  it  is  certain  that  English  vessels  were  provided  on  the  whole 
with  eztrmnely  poor  instrumeota. 

It  is  plain  that  several  causes  were  here  acting.  The  chronometers 
fbmished  to  these  ships  were  on  the.  average  very  poor.  This  fnilt 
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could  be  remedied  by  a  board  of  inspection  appointed  by  the  insor&nce 
conipaiiies,  which  Bhoald  refase  to  insure  the  cargo  or  ball  of  any  sea- 
going ship  vnlew  h«r  dtrooooMttts  w«n  Iband,  after  trial,  to  be  mta^ 
factory.  Part  of  the  error  is  midouhtedly  <Iue  to  the  bad  navigation 
of  the  captain,  who,  in  distant  ports  not  provided  with  time  from  aa 
MtroDomical  observatory,  determined  the  error  of  bia  ohronometor 
Innnelf,  ttid  thst  aot  always  oortaody.  Ba»  the  gnat  MMiroe  of  arror 
was  the  i'act  that  the  rate  of  the  chronometer  imfffnilll  It  thn  poct  of 
sailini^  did  not  serve  throughout  the  voyage.  . 

It  will  be  tlien  of  some  interest  to  dcierlbe  the  meaBores  now  tak* 
ing  in  the  United  States  to  provide  the  aea-goiDg  ships  sailing  from 
onr  various  ports  with  an  accurate  Ptandard  lime;  and,  further,  to  ox- 
plain  tlio  facilities  ofi'ered  by  the  United  Slates  Naval  Observatory  to 
railways,  manafastories,  and  others,  in  the  providing  of  a  time  by 
which  to  regulate  their  aflkirs. 

The  Superintendent  of  the  Ts^aval  Observatory,  the  late  Rear-Ad- 
miral  C.  H.  Davis,  some  time  ago  proposed  to  the  authorities  of  the 
Western  ITDton  Telegraph  Company  the  ersetion  of  a  large  tine-ball 
npon  their  new  building  on  Broadway,  near  the  City  Hall.  This 
time-ball  it  was  proposed  to  drop  daily  by  teletxraph  at  New  York 
noon.  It  is  to  be  dropped  exactly  at  1 1**  47"  49.53'  a.  m.  of  Washing- 
ton local  ttmai  whiefa  is  New  T6fk  noon,  0-  0.00*,  or  4^  6«»  1.65^ 
ef  Greenwioh  time.  It  will  thus  be  available  both  for  the  citizens, 
railways,  eto.,  of  New  York,  and  for  the  phips  sailin<jj  from  port  It 
is  to  be  mounted  upon  the  large  iron  flagstaff  on  top  of  the  east  tower 
of  the  Western  XTnlon  building,  the  base  of  the  itatf  being  about  880 
feet  above  the  street,  and  the  ball  being  dropped  from  a  part  of  the 
Staff  about  25  feet  above  this.  The  whole  expense  of  the  apparatus, 
which  is  considerable,  and  the  management  of  it,  which  requires  the 
attention  of  a  laborsr  and  of  a  skilled  deetridaa,  have  been  assamadiK 
a  public-spirited  manner  by  the  Western  Union  Telegraph  Com|»iny, 
for  the  benefit  of  the  citizens  and  the  8hippin!»  of  New  York  City. 

The  apparatus  employed  may  be  briefly  described  as  follows : 
•  Around  the  hnm  mast,  whidb  is  of  graat  Mrength,  Is  faetened  a» 
iron  jacket,  sliding  np  and  down  freely  npon  it.  On  this  is  fitted  a 
ball  three  feet  six  inches  in  diameter,  made  of  copper-wire  netting,  and 
painted  black.  The  interstices  of  the  netting  allow  of  a  free  passage 
of  the  wind  tinoagh  the  ball,  ao  that  Icm  itraia  ia  exerted  upon  the 
mast,  and  a  lars^cr  ball  is  permissible  than  there  otherwise  wonld  be. 

At  the  bottom  of  the  jacket  are  a  coiled  spring  and  a  buffer  en- 
circling the  mast,  which  take  the  considerable  blow  of  the  falling 
haD.  At  ll»tt*trf  New  TorietfaM,  the  hall  ia  hoisted  half-way  or 
more  up  the  mast,  and  at  11*  58"  it  is  hoisted  completely  up,  and  the 
halliards  are  attached  at  11*  59"  to  a  lever  actuated  by  an  electro- 
magnet. At  exactly  noon  an  electric  signal  releases  the  lever,  and 
Ibs  bail  iiaia  by  ha  own  wdght. 
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H  bj  any  mischanea  the  bail  does  not  so  fall  at  noon,  it  is  kept  up 
Wito  place  until  12^  5*  0*,  when  it  is  dropped.  To  signalize  this  pro* 
gfamme,  whioh  may  ocoasionally  be  necessary,  a  small  flag  marked 
12^  5"*  will  be  at  onoe  boiated,  and  kept  flyiog  till  the  ball  is  dropped* 
A  ball  of  this  size  can  be  eeen  by  every  vessel  lying  at  the  wbarFes 
of  Brooklyn  and  New  York,  either  in  the  North  or  Elast  River,  and 
by  every  vessel  in  the  bay,  eyen  beyond  Qoarantine,  if  the-  ordinary 
night-glass  is  employed. 

At  the  instant  of  the  fall  their  chronometers  sbonld  indicate 
4"  56"  1.65*  (Greenwich  time),  and  the  difference  between  this  time 
and  what  their  chronometers  really  give  is  the  correction  to  them. 
Daily  observations  of  the  fall  of  this  ball  wiU  give  the- daily  gain  or 
kws  of  the  chronometers;  that  is,  their  rates. 

A  capital  advantage  will  be  that  snoh  eomctions  and  rates  can  be 
determined  without  removing  the  chronometer  from  tiM  ship,  so  tliat 
a  fertile  sooroe  of  disturbance  which  accompanies  the  carriage  of  the 
chronometer  to  and  from  the  vessel  is  thas,  in  fntnre,  avoidable.  To 
the  citisena  of  New  York  and  Brooklyn  the  ball  is  widely  visible.  It 
can  .be  seen  on  Broadway  from  Grace  Chnrch  nearly  to  the  Battery, 
and  a  suitable  position  can  be  found  neaiiy  any whefc  in  the  city  from 
which  its  face  can  be  observed*  . 

.  Incidental  to  this  prognunoie,  and  aa  an  immediate  consequence  of 
it,  the  means  of  securing  an  acoorate  agreement  of  clocks  thronghovt 
the  city  is  at  hand.  The  Western  Union  Company  will  agree  to  con* 
trol  electrically  other  clocks  in  New  York  City  and  vicinity,  so  thai 
they  shall  oomatantly  indicate  the  standard  time.  One  means  of 
doing  this  is  so  simple  that  it  deserves  mention.  Each  clock  to 
be  so  controUed  has  an  attachment  contrived  so  that  when  its  banda 
arrive  at  the  position  12'*  O"*  m.,  a  small  pin  is  thrown  out  through  a 
hole  in  the  clock-face  just  in  front  of  the  minute-hand,  which  is  thus 
held  £Mt  at  twelve  o'clock.  The  outer  end  of  the  hand  is  hold  fast^ 
but  the  axis  on  which  the  inner  end  is  placed  keeps  on  turning,  so  thai| 
the  dock-train  is  not  interfered  with.  Tim  is  the  mechanical  arrange* 
ment.  The  practical  working  of  the  system  ia  as  follows :  Each  clootf 
ia  legalatcd  so  as  to  gain  from  ten  to  thirty  seconds  daily ;  therefore^ 
when  its  hands  rosoh  noon,  it  is  not  really  noon,  bat  lacks  from  ten 
to  thir^  seconds  of  it.  The  pin  is  protmded,  and  fastens  the  minute* 
hand  in  its  place  till  it  is  withdrawn  by  an  eleotiio  signal  from  the 
regalaliag  er  motor  dock,  and  then  all  the  hands  start  together,  and 
costinva  io!  move  for  twenty^fonr  honrs,  gaining  their  ten  or  twenty 
seconds  in  (time:te  a  repetition  of  the  process  on  the  next  day.  This 
bsnliiil  and  sfanpie  device,  mvenlca  by  Bsin,  has  another  advantage 
-^HihntJi|'eheappcm*-fbr  it  refnisBS  the  nne  of  tiM  wire  firom  the  con* 
tvriiisif^'slDeit  botJbr  an  instant  eadi  day,  and,  in  a  crowded  city  Hke 
MtmMnkfiiiii^  sipeww  of  eeeetfng  and  maintahiing  the  neeesssry  tele^ 
gi«fliie  wire  fiom  each  clock  to  the  contfoUing  dock  is  a  minimnm. 
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Some  Bimilar  system  should  be  adopted  by  railways  leading  oot  of 
N«ir  York,  whose  standwrd  clooks  ooold  be  oonaected  tt  •  triffiag 

expense  with  the  main  clock,  and  kept  right  to  within  less  than  thirty 
seconds,  which  is  near  enough  for  most  purposes.  It  should  not  be 
forgotten  that  each  clock  so  controlled  has  the  same  accuracy  as  if 
it  vera  diraoUy  eontrolled  1»7  the  etaadard  Mkronomioel  doek  of 
the  Naval  Observatory  at  Washington,  since  the  time  wliidi  is  ob- 
tained at  that  institution  is  directly  distributed  throughout  the  system. 

For  railways  (his  system  is  peculiarly  advantageous.  Most  rail* 
weye  adopt  the  time  of  one  eity  m  the  itaadard  time^  by  whieh  all 
trains  are  run,  and  to  which  the  watches  of  all  eraployLS  arc  adjusted. 

Suppose  this  should  not  bo  New  York  time,  but  another,  as  Pough- 
keepsie  time,  for  example.  A  simple  device,  lately  proposed  by  aa 
ingeiiions  writer  in  the  T«rk  3H6«aM,  enables  the  New  York 
clock  to  be  controlled  to  both  times.  This  consists  of  a  doable  min- 
nte-hand — that  is,  instead  of  making  a  single  minate-hand,  make  it 
doable,  with  two  pointers,  so  that  when  one  points  to  New  Yoilc 
time,  the  other  points  to  Poughkeepsie  time.  The  controlling  stop, 
or  pin,  acts  upon  the  N«w  York  minatehand,  bat  the  other  hand  ia 
equally  kept  right. 

Sadi  a  olodk  will  aerre  to  oontrol  ui  ita  tarn  all  the  docks  along 
the  line  of  the  railway  by  a  daily  signal,  ao  that  at  every  railway-sta- 
tion  the  station-master's  clock  indicatos,  sny,  Poughkeepsie  time.  If 
required  for  the  benefit  of  the  citizens  of  each  place,  a  second  minute- 
hand  oan  be  added  to  each  of  theae  secondary  olooks,  so  that  the  local 
time  of  each  station  can  be  indicated,  while  at  the  same  time  each 
railway-clock  affords  the  means  to  each  railway-employe  of  correcting 
his  own  watch.  This  system,  so  simple  in  theory,  is  eqaally  simple 
in  practice,  and  requires  nothing  bat  the  care  and  fidsB^  of  the  agenta 
to  whom  its  execution  is  confided  to  make  it  eminently  osefiil  and 
beneficial.  It  should  be  remembered,  however,  that  to  carry  out  its 
provisions  carelessly  is  to  commit  a  positive  crime,  since  so  much 
depends  npcn  ita  reaiilts.  Similar  ayatenis  of  control  an  now  provided 
in  many  places.  The  obsenratory  at  Washington  controls  several 
clocks  in  the  various  departments;  and  in  London,  Edinburgh,  Paris, 
Vienna,  Bern,  and  elsewhere,  this  work  is  successfully  carried  on. 

The  duttribntion  of  time-signals  (either  with  or  without  eenlroOiNf 
clocks)  to  railways,  etc.,  is  a  most  important  matter,  in  which  the 
United  States  is  far  behind  England,  for  example,  where  about  five 
hundred  railway-stations  receive  a  signal  daily.  This  is  partly  due 
to  the  enormooe  extent  of  America  in  longitude,  so  that  ▼ery  diflferent 
local  times  are  used  at  different  places  of  the  same  eontinuons  railways 
line,  and  partly  to  the  fact  that  the  telegraphs  are  owned  by  the  Gov- 
ernment in  England,  thus  rendering  the  execution  of  a  genial  system 
of  tiine«ignalB  compaimtively  easy.  In  the  opUon  of  many  expeii- 
•noed  akid  ptdminait  iailw»y*oiBehrii  m  the  Fniled  Stttesi  it  ia  qoiba 
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featibl*  ftnd  Tery  desirablo  for  all  nilwayti  to  Im  operated  by  one 
oommoB  tiine^  aod  the  firat  step  toward  tbia  ia  plainly  tlie  eettoMy 
ihat  the  time^aignala  wMoh  are  now  tegnlarly  eent  ftom  the  Naval 
Obaervalory  shall  reaeh  each  railway-etation  onoe  daily,  at  least 

It  flhonld  be  vemailced  that  thia  ohange,  aa  well  as  the  changes  it 
would  imply,  and  which  wonld  follow  aa  natural  conseqnencee,  ia  not 
by  any  means  so  violent  as  the  change  from  the  English  system  of 
measures  (feet,  poonds,'  bushels,  ete.)  to  the  metrio  system  (metres^ 
grammes,  Utrea,  eto.)  often  proposed,  and  now  partially  adopted.  In 
tile  latter  eaae,  the  unite  are  altered,  and  for  the  first  generation,  at 
kast^  oontinnal  referenee  will  haye  to  be  made  from  the  old  system 
to  the  new ;  whereas,  in  the  irst  ease,  the  units  remain  the  same,  and 
the  point  of  referenee  only  is  ohanged.  Onoe  femiliarise  a  eitisen  of 
Detroit  with  the  feot  that  his  local  mean  noon  is  to  be  called  12^  24* 
instead  of  19^  0%  and  the  transition  would  hardly  be  noticed.  If  by 
any  chance  all  watches,  docks,  and  time-keepers  in  New  Tork  City 
eonld  simultaneously  be  turned  back  12"  10,6*  (L  e.,  to  Washington 
time)  unbiown  to  their  owners,  it  is  probable  that  the  number  of  peo- 
ple who  would  be  aware  of  the  change  would  be  extremely  small. 

Besides  sending  the  signals  which  regulate  the  Kew  York  clock  of 
the  Western  XTnion  Telegraph  Ck>mpany,  the  Naval  Obsefvatory  at 
Washington  has  for  several  years  sent  daily  (except  Sundays)  a  tele- 
graphic signal  at  Washington  noon  over  the  lines  of  the  Western 
Union,  which  s%nal  ia  already  widdy  distributed. 

To  increase  the  usefulness  of  this  signal,  Admiral  Davis  entered 
faito  anraogementa  with  the  oiBcials  of  the  Western  Union  Telegraph 
Company  by  which  they  will  contract  to  deliver  such  a  signal  daily 
to  subscribers  (for  a  year)  at  extremely  low  rates.  The  company 
will  connect  the  house,  office,  or  manufactory  of  the  subscriber  with 
its  local  office  (for  the  present  the  aitangement  is  confined  to  offices  in 
towns  having  20,000  inhabitants  or  over)  in  his  town  for  a  sum  to  be 
aettled  according  to  the  length  of  wire  required,  etc,  and  will  frn^ 
nish  him  with  a  telegraphic  sounder,  or  such  other  form  of  appi^ 
ratus  as  may  be  suitable. 

The  price  of  such  a  connection  is  to  be  settled  according  to  the 
various  ckeumstances  of  each  case,  and  each  subscriber  will  of  course 
bear  the  neoessary  expense,  which  will  be  met  in  the  form  of  an  annual 
fentaL  Besides  this  cha^  peculiar  to  each  subscriber,  the  company 
will  charge  a  certain  small  sum  for  transmitting  the  Washington  noon 
s^al  to  its  own  office  for  distribution ;  and  this  sum,  if  there  is  but 
One  eabseriber  in  any  town,  must  be  paid  by  him.  Two  subscribers 
]|alve4i»^pense,for  three  each  pays  one-third,  and  so  on.  For 
New  Tdric  and  other  large  cities  this  expense  will  be  almost  nothing, 
sathfi  tim  reM  oisat  of  a  transmission  of  the  Washington  noon  signal 
wR|pni(BtioaDy  be  the  annnal  rental  of  the  wire  used  to  connect  the 
■ibfuribeiV^^temises  with  the  telegraphK»ffice.  By  the  method  of 
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double  hands  before  described,  this  Washington  noon  signal  may  be 
Used  to  control  a  dock  by  the  Bain  or  some  other  sysU  ni  in  a  house, 
or  roanafactory,  or  railway-station,  and  a  general  acceptance  of  Wash- 
ington (or  any  other)  standard  time  by  which  to  regulate  the  running 
of  railway-trains  or  other  affiun  ia  rendered  easy  and  safe  it'  it  is  de- 
eirablc  to  make  this  change* 

The  advantaj^esof  a  general  use  of  this  system  are  very  great,  and 
will  be  eyident  on  a  slight  consideration.  The  arrangements  pro- 
posed by  the  Naval  Observatory  are  not  intended  to  contiict,  and 
they  do  not  eonflict,  with  others  more  looal  adopted  and  suoceM- 
ftiUy  carried  on  by  yarions  observatories. 

Among  these,  the  more  prominent  are  the  Harvard  College  Obser- 
vatory, which,  under  the  direction  of  the  late  Prof.  Winlock,  insti- 
tuted a  system  of  time-distribution  to  the  various  railways  of  Boston 
and  vicinity,  which  has  been  for  some  years  in  successful  operation  : 
the  Allegheny  Observatory,  of  Pittsburg,  which,  under  its  director, 
Prot  Langley,  has  also  for  some  years  fomished  standard  time  to  the 
Pennsylvania  and  other  railways;  as  well  as  the  observatories  of  Cin* 
oinnati,  Albany,  and  others. 

The  cooperation  of  all  these  institutions  will  undoubtedly  result 
in  providing  for  a  more  extensive  and  better-organized  system  than 
has  hitherto  been  possible,  and  some  of  the  benefits  to  be  derived 
from  such  a  co5peration  have  been  pointed  out.  The  establishment 
of  time-balls  at  our  various  seaports,  Boston,  Baltimore,  Philadelphia^ 
Norfolk,'  Charleston,  Savannah,  New  Orleans,  etc.,  is  most  important, 
and  insurance  companies,  shippers,  and  owners  of  vessels,  could  well 
afford  to  bear  the  small  necessary  expense,  which  would  be  more  than 
lepaid  to  them  by  the  additional  safety  given  to  navigation. 

The  extension  of  a  system  such  as  exists  in  New  York  to  the 
various  seaports  of  the  country  could  not  but  secure  a  greater  safety 
to  sea-going  vessels  and  an  increased  aeeurity  to  the  travelittg  pobliOy 
two  objects  worthy  of  all  attentioB* 

*  Time  guns  or  balls,  at  Uatnpton  Boada  and  the  Delaware  Breakwater, are  pcculiarlj 
dtorandQd  eoiMBtric^  but  woidd  hsvs  to  bs  siqiported  by  aadcnrrftm  and  shippers, 
as  there  will  be  little  demand  for  tbem  fitnn  the  n^hboring  popuhtioe. 

A  time-gan  at  Hampton  Roads  would  be  used  by  all  vessels  proeeMflSg  on  long  vojf- 

nprcs  from  Baltimore,  the  Potomac,  and  Bichmond,  and  by  the  large  number  of  ships 
calling  at  Hampton  Roads  for  orders  where  to  carry  their  cargoes.  It  would  bo  particu- 
larly valuable  to  ships  using  this  roadstead  as  a  harbor  of  refuge  on  their  voyages,  which 
ships  at  present  seldom  or  never  wait  for  fair  weather  to  rate  their  chronometers,  but, 
on  the  first  sppearsnoe  of  sttUed  veslher,  slip  oat  to  set  to  oontinae  their  vojagea. 

# 

■ 
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MATT£B  AND  MIND. 

Bz  FRANCES  EMILY  WHITE,  M.  D. 

XTNDER  coTer  of  the  words  plaeed  «t  tlie  bead  of  this  paper,  it  it 
yj  proposed  to  call  attention  to  a  few  only  of  the  more  salient 
points  inTolved  in  the  subject,  and  especially  to  those  suggested  in  a 
recent  article  in  this  jonmal/  in  which  the  attempt  is  made  to  apply 
the  principle  of  correlation  to  certain  forces  (called  indilfefently  men- 
tal and  spiritual),  without  recognudng  that  highly-important  factor  in 
the  manifestation  of  all  known  force,  vis.,  matter. 

In  examining  any  sabject  from  what  chdms  to  be  a  scientific  point 
of  Tiew,  established  facts  must  not  be  ignored;  and  in  proportion  to 
the  importance  of  the  qnestion  wJitch  science  is  called  npon  to  answer, 
should  be  the  exactness  of  the  solution  offinred. 

It  has  been  eonclnsively  shown,  by  experimental  methods  similar 
to  those  employed  in  demonstratrog  other  correlations,  that  emotion 
and  thought  are  correlated  with  heat  and  electricity;*  and  the  corre- 
lation between  thought  and  mast  motion^  through  the  action  of  nenre 
and  musde,  is  constantly  exhibited  in  llie  human  body.  It  must,  then, 
1^  admitted  that  theie  forces  (thought,  etc.),  like  those  with  which 
ihey  are  correlated,  are  manilestations  of  matter. 
'  The  sdentiet  knows  of  no  mode  of  energy  manifested  in  any  other 
way  than  through  matter;  and  the  supposed  cycle  of  operations  in 
which  there  b  no  annihilation  of  spiritual  force**  must  be  regarded, 
not  as  a  cycle,  but  rather  as  a  segment  of  the  great  cycle  which  in* 
dudes  all  natural  phenomena. 

The  idea  of  annihilation  either  of  matter  or  of  force  is  inadmis- 
sible to  sdence;  but  there  is  a  constant  shifting — a  disappearing  and 
feappearing^-of  different  modes  of  energy,  correBponding  to  the  nn- 
oeasing  mutations  of  matter;  the  spedat  force  manifested  in  any  given 
case  depending  on  the  kinds  and  conditions  of  the  matter  inyoWed. 

.Hie  supposition  of  other  kinds  of  force,  diiS^ring  from  those  recog- 
nized by  the  physidst,  implies  either  different  kinds  of  matter,  or  the 
same  kinds  differently  conditioned. 

The  relations  of  the  different  parts  of  an  organism  to  each  other, 
and  of  the  entire  organism  to  its  environment  (the  environment  in- 
cluding other  organisms,  as  well  as  inorganic  matter),  must  all  be 
scrutinized  when  we  attempt  to  trace  the  source  of  the  power  mani- 
fested by  any  organism.  A  symphony  of  Beethoven  is  made  up  of 
bars  and  interiudes--of  points  and  rests— of  quavers  and  semiquavers 

>  "On  the  Annihilation  of  the  Mind,"  bjr  I'rof.  John  Trowbridge,  Popllab  Sciencb 
MOSTBLT,  April, 

*  UniTmiiy  Series,  No.  S,  **  Corr^on  of  Vitst  and  Physioa]  IbVcee,**  bj  Ocorge  P. 
Birkcr,lLII. 
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— like  toy  otKer,  eveo  the  nmpleat  i^ieoe  of  niiitio.  How,  then,  does 
it  differ  from  every  other  miuiiMl  compoeition  ?  Among  which  oC  iU 
partB  shall  we  look  for  the  grandeur  of  moYemcnt,  the  rash  of  hai^ 
monies,  and  the  eloqaence,  more  powerfol  than  that  of  words,  whioh, 
as  it  thrills  the  metallio  strings,  awakens  responsiTe  Tibrations 
among  those  differently  oonstituted  and  oonditioned  strings  wUeli 
form  the  organ  of  hearing,  and  through  this  organ  arovses  emotions 
among  the  deepest  of  which  our  natures  are  snsceptible?  It  is  troe, 
the  effects  produced  are  but  poorly  represented  in  the  symbols  of  the 
musical  score,  or  in  the  strings  of  the  instrument  which  respond  to  the 
performer*s  touch;  these  elements  are,  however,  not  only  important,, 
but  absolutely  essential  to  the  production  of  the  results,  and  they 
must  not  be  ignored  in  the  statement  of  the  problem  with  which  we 
have  to  deaL  When,  however,  we  attempt  to  fbllow  the  tranbforma> 
tions  of  energy  which  have  taken  place  between  the  first  and  last, 
links  of  the  chain  connecting  the  brain  of  the  composer  with  that  of 
the  listener,  we  are  lost  in  a  maie  of  hopeless  intricacy— hopeless,  be- 
cause we  are  unable  to  include  in  our  limited  grasp  Uie  innmnerable 
threads  which  together  constitute  the  clew  to  the  labyrinth. 

NeverthelesB,  we  are  compelled  to  believe  that  a  dew  ezisis,  and 
that  it  depends  on  these^twin  principles— the  eofrdaHon  offorcesy 
and  the  in»«paraltit«m8  of  force  and  maUer  since  each  link  in  thia 
seemingly  endless  chain,  when  separately  examined,  is  found  to  oonr 
neot  with  some  fbrm  of  matter  and  some  kind  of  force,  with  both  of 
which  we  are  more  or  less  flsmiliar. 

Functions  of  mind  cannot  be  formulated  in  terms  of  matter^ 
there  is  no  correlation  in  the  language  employed ;  but  this  b  equally 
true  of  other  phenomena— as,  for  example,  of  combustion.  We  know 
that  chemical  reaction  between  carbon  and  oxygen  results  in  heat^fo- 
duction;  and  we  know  tiiat  certain  combinations  of  vibrations  of 
musical  strings,  conmiunicated  to  the  membrana  tympani  of  the  hu- 
man ear,  result  in  the  production  of  emotions.  It  is  safe  to  promise 
an  explanation  of  the  latter  phenomenon,  whenever  an  explanation 
of  the  former  shall  be  forthcoming; 

The  phrase  principle  of  life**  is  deceptive;  the  expression 
manifestation  of  life  '*  means  something  definite,  since  life  may  be 
regarded  as  the  sum  of  the  forces  manifiBsted  by  certain  forms  of  mat- 
ter brought  into  certain  relations  with  each  other,  and  with  the  envi- 
ronment; but  a  principle  of  life,"  although  it  may  be  talked  about^ 
cannot  be  located  nor  described ;  it  is  a  phrase,  et  prceiena  nihU, 

That  which  is  called  the  «^o— 4he  sum  of  the  various  elements 
which  make  up. the  character — cannot,  from  a  sdentific  point  of  view, 
be  regarded  as  an  entity,  unless  the  combined  forces  and  powers  of 
any  machine  may  be  so  regarded. 

When  a  machine  is  taken  to  pieces,  or  iislls  into  decay,  what  be- 
comes of  the  forces  previously  manifested  by  it?  Have  they  gone  off. 
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lu  some  assooiated  way,  to  manifest  themselves  elsewhere  in  mana- 
facturing  carpets,  impelling  railroad-trains,  or  printing  newspapers,  as 
determined  by  the  original  construction  of  the  machine  which  they 
have  deserted  ?  This  question  belongs  as  legitimately  to  science  as 
the  one  discussed  in  the  article  previously  referred  to ;  for  the  scien- 
tist has  no  knowledge  of  mind  apart  from  the  brain  which  mani- 
fests it. 

The  same  writer  attempts  a  projection,  upon  the  screen  of  thought, 
of  "a  great  source  of  life  and  mind,  the  prototype  of  our  physical 
sun,"  which  may  be  supposed  to  hold  tlie  same  relation  to  the  world 
of  human  thought  that  the  sun  holds  to  our  world  of  matter. 

The  relations  of  the  sun's  heat  and  light  to  the  energies  of  our 
planet  (including  the  forces  manifested  by  the  organisms  developed 
from  its  crust  and  atmosphere)  are  correlations,  in  which  the  forces 
concerned  are  mutually  convertible;  moreover,  the  energies  displayed 
by  living  bodies  are  of  a  higher  order  than  are  those  of  the  sun 
(beat,  light,  etc.)  through  whose  influence  these  living  energies  are 
developed. 

Where,  then,  does  such  a  simile  lead?  If  the  forces  emanating 
from  this  great  source  of  life  and  mind  are  convertible  into  human 
energies,  then — according  to  the  same  law — human  energies  are  con- 
vertible into  those  of  the  prototype.  No  new  principle  is  introduced 
by  such  a  conception,  and,  in  order  to  make  the  figure  good,  the  forces 
of  the  prototype  must  even  be  regarded  as  of  a  lower  order  than  hu- 
man energies. 

The  human  brain  presents  the  most  complex  and  highly-organized 
Ibrm  of  matter  known.  Its  relations  and  means  of  communication 
with  the  other  less  complex  organs  which  make  up  the  entire  body 
are  most  subtile  and  intimate;  through  the  organs  of  the  special 
senses  it  is  also  brought  into  communication  with  an  environment 
limited  only  by  the  range  of  vision,  which  is  extended,  by  telescope 
and  microscope,  to  the  nebulosities  which  belong  to  immensity  on  the 
one  hand,  and  to  the  obscurities  of  the  inHnitesimal  on  the  other. 

The  energies  displayed  by  this  remarkable  organ  hold  a  rank 
among  known  forces  comparable,  in  range  and  complexity,  to  its 
structural  superiority  over  other  forms  and  combinations  of  matter. 
These  forces,  so  far  as  they  come  within  the  range  of  scientific  obser- 
vation, hold  the  same  sort  of  relation  to  the  material  organism  that 
the  force  called  magnetism  bears  to  the  magnet,  or  heat  to  the  body 
£rom  which  it  emanates. 

Beyond  this  relation.  Science  faas  no  testimony  to  offer. 
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OAB-PIEES,  OLD  AND  YOUKG. 

Bt  Pmhmob  BUBT  0.  WILDKB, 
w  ooanu  unnwMiir. 

II. 

THE  writer's  opportunities  for  observing  the  motionB  of  the  adult 
gar  were  too  brief  to  enable  him  to  deeeribe  them  aooorately. 
It  ieto  be  hoped  that  tbiB  fish  may  soon  be  placed  in  some  public 
nqiiarinm.  But  the  moiionH  of  several  yoaDg  gars  were  carefully 
watclicd  daily  daring  three  weeks. 

The  movenieiite  of  tlie  little  garSf  even  the  emaHeet,  were  very 
unlike  those  of  the  common  little  fishes,  minnows  or  cattishes,  which 
were  placed  with  them.  These  latter  seemed  agitated,  and  ppiashed 
about  ia  an  indeterminate  way.  But  the  little  gars,  though  they 
went  like  arrow*  when  diatarbod,  nsnally  renuuned  almott  at  rest,  or 
moved  slowly  about  with  a  dignified,  almost  solenin  air,  as  if  con- 
scious of  very  ancient  and  honorable  lineage.  They  also  have,  as 
was  remarked  by  Prof.  Agassiz,  the  power  of  moving  the  bead  upon 
the  neek;  and  oeeaaionally  the  whole  body  was  thrown  into  two  or 
three  undulations,  resembling  those  of  a  short  serpent;  and  so  im- 
presaive  is  the  air  of  superoiliou  self-possession  that  one  might 
almost  iiuugine  them  shmgging  their  shoulders  at  other  creatures, 
indndiog  the  bipeds  of  reeeiit  oreaUon,  who  study  their  move* 

mentB. 

To  sounds  in  general  they  paid  no  attention.  But  a  tap  upon  the 
aide  of  the  ressel  nsnally  caused  them  to  start  and  open  the  mouth, 
sometimes  two  or  three  times  in  sncoessimL 

It  has  already  been  said  tliat  the  little  par  first  taken  was  reoogf- 
nized  as  such;  yet  the  resemblance  to  the  adult  was  mostly  in  the  gen* 
end  elongated  form  of  the  body,  and  in  several  other  respects  there 
were  marked  diflbrenoes.  Firsts  in'cofor.  The  old  gar  is  a  bluish  ash- 
color,  orlitrht  gray  ;  darker  above,  and  lighter  below,  but  with  no  dis- 
tinct patches.  All  of  the  young  gars  presented  a  distinct  though  ir-' 
regnlar  dark  stripe  along  the  side  of  the  body  and  head,  erossing  the 
eye.  The  belly,  too,  was  almost  white,  and  strongly  oontrasted  with 
the  darker  regions. 

Second,  the  smallest  ones  had  no seo/es at  all;  but  with  one,  108 
millimetres  (about  four  and  a  qoatW  inches)  lung,  the  hinder  half 
of  the  body  showed  outlines  of  the  scales  in  process  of  formation, 
and  the  larger  ones  had  the  armor  more  or  less  fully  developed.  At 
about  the  same  time  the  upper  and  lower  borders  of  the  tail  become 
protected  by  several  pair  of  pointed  plates,  the/tilerau 

The  tUid  and  moat  striking  peculiarity  of  the  young  gara  oon- 
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ststed  io  the  existence  of  two  tailsy  an  upper  and  a  lower.  Thene  are 
Bbown  in  Fig.  8,  jB. 

The  formation  of  these  two  tails,  and  their  signiBcance,  will  be 
•considered  further  on ;  for  the  present,  we  are  concerned  with  their 
structure,  their  relative  position,  and  their  uses.    The  lower  tail  was 


Fio.  8.— Four  FiaoRBs  of  the  Tauj  oy  LepidosUus  at  DtmoKNT  Staou. 
^,rrom  a  spccfmen  I"  enlv-two  mllUmctri  f  or  fpvcn-cJchtli!"  Uicli  Innp,  cnlan:c<l  Tour  rilnmotrrs. 
The  ventral  (In  (F*)  itijnft  appearln^r.  The  median  flu  is  bciiiL'obaorbed  bctwcn.  the  four epoU 
referred  to  in  Fip.  ft.  Tlic  tip  of  the  tail  Is  Inclined  iirward.  and  the  infrn-cnudnl  Ib 
lareer.  In  B  the  primordial  fln  has  aimof I  disappeared  ;  the  dor^nl  (lA  and  tiic  anal  {A)  fina 
arc  qnile  lanrc.  The  infra-cauilal  Jdtie  iw  nrarly  aalone  af  the  tip  of  the  ori<:lnal  tall,  which  ims 
been  redocod  to  a  ulender  vlbratile  fllnment  Thla  spicimen  it  forlv-four  mi'ilnieire-  or  one 
and  three-fonitliB  inch  lonjr.  and  tiie  tail  i«  enlnr^cd  two  rinmctcr.-^.  C  phnvv'^  llic  tail  of  a 
specimen  three  Imndred  mlllimctn's  or  nenrlv  twelve  Inchrn  lonp.  of  nntuial  ^irc.  The  flla- 
nicnl  iA  elill  further  reduce  I,  nnd  the  rays  of  the  infra  caud;>l  lobe  form  the  <  n«!  o(  the  tiill  In 
J)  the  tall  is  that  of  an  ndnlt.  one-half  namral  dismef  er.  The  filament,  the  oriL'Inal  end  t-f  the 
body,  has  wholly  dieappeared.  imd  the  ir.fra-cnndni  lobe  formp  the  tail.  But  dl'-fcction  i-hows 
the  cptnal  axis  extending  alonp  the  dorwil  border  to  a  point  corrcspondlnp  with  the  previoua 
attachment  of  the  filament.  (Kurthcr  description  and  dincn'-pioii  ol  ihopc  cliiini.en.  with  lefer- 
encct*  to  anlhor.'.  may  be  found  In  a  paper  by  the  author. entitled  "  Notes  on  tJie  Norili  Ameri- 
can Oanoidp."  PioccndioffS  of  itae  American  Aa«ociatiou  for  tbc  Advancement  of  Scici.cc," 
1875,  pp.  161-193.) 


evidently  the  caudal  fin.  It  had  several  rays,  and  a  rounded  hinder 
border.  But  it  was  smaller  in  proportion  than  in  the  adult  gar,  and 
the  middle  rays  were  directed  obliquely  downward,  instead  of  hori- 
zontally backward. 

The  upper  tail  is  best  described  as  a  single  fleshy  filament,  flat- 
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teoed  from  side  to  side,  and  tapering  to  a  fine  extremity.  In  tlM 
smallest  gars  it  was  longer  than  the  fin  below,  in-  tbe  older  it  waft 
shorter,  while  in  the  adnlts  no  trace  of  it  appears. 

These  two  tails  have  very  different  movements.  The  lower,  cor> 
responding  to  tbe  caudal  fin  of  the  ordinary  fish,  is  used  in  three 
ways.  When  the  litile  gar  is  in  a  gentle  current,  and  wi&hes  not  to 
be  carried  downward,  the  fin  is  made  to  execute  a  series  of  undula- 
tory  movements,  such  as  have  been  described  by  Prof.  Agassiz  re- 
specting the  dorsal  tins  of  young  pipe-fishes,  etc.,  and  such  as  the  i 
writer  has  observed  with  the  long  dorsal  fin  of  Amia,  ^ 

This  tail  is  also  strongly  flexed  to  one  side,  as  with  ordinary  fishes, 
in  order  to  change  the  course.  And  it  is  rapidly  moved  from  side  to 
side  for  all  sudden  and  rapid  locomotion,  as  when  frightened. 

The  movements  of  the  filanjcnt  were  first  described  by  Prof. 
Agassiz,  and  he  called  attention  to  thera  upon  several  occasions.  But 
his  descriptions  are  very  briet^  and^  upon  one  point,  seem  to  require  * 

modification. 

The  filament  is  in  almost  constant  vibration.  Occasionally,  when 
the  gar  is  at  rest,  and  perhaps  also  when  it  is  turning,  or  rapidly 
swimming,  the  filament  is  not  used.  But  usually  the  vibrations  are 
so  rapid  that  the  tip  of  the  filament  is  invisible,  excepting  as  an  in- 
distinct blur.  Generally,  it  is  directed  backward  and  slightly  up-  ^ 
ward,  but  at  times  it  is  bent  to  one  side,  or  elevated  to  nearly  a  right 
angle  with  the  body,  the  tip  all  the  while  in  constant  vibration. 
Those  who  have  watched  the  tail  of  an  irritated  rattlesnake,  or  even 
of  a  common  striped  snake,  under  strong  excitement,  may  form  a 
pretty  correct  idea  of  tlie  nature  of  this  movement.  It  was  charac- 
terized by  Prof.  Agassiz  as  "  involuntary  ; "  and  so  it  may  be  regarded, 
since  its  rapidity  is  such  as  to  preclude  the  idea  of  a  separate  volition 
for  each  movement.  But  the  gar,  evidently,  has  entire  control  of  tho  ^ 
vibrations;  for  they  are  more  or  less  rapid  at  diflerent  times,  and  are 
occasionally  intermitted  ;  the  position  of  the  whole  filament  is  changed 
at  will;  finally,  the  muscular  bands  upon  each  side  of  the  cartilagi- 
nous rod,  which  runs  through  the  filament,  consist  of  the  striped  va- 
riety of  muscular  fibre,  as  are  the  other  voluntary  muscles. 

This  is  all  the  writer  has  seen  of  living  young  gar-pikes.  But  the 
explanation  of  the  peculiar  double  tail  is  furnished  by  some  still 
younger  specimens,  the  smallest  of  which  is  shown,  enlarged,  in 
Fig.  9. 

These  little  gars  were  scooped  out  of  the  Red  River,  near  Shreve-  ' 
port,  Louisiana,  in  the  spring  of  1871,  by  a  lad  only  ten  years  old,  who 
had  heard  the  writer  say  that  he  wished  for  very  small  fislics.  At 
that  point  these  young  gars  were  then  as  abundant  as  minnows,  au  ^ 
easy  to  catch,  and  commercially  as  worthless.  All  of  them  are  lesj! 
than  two  inches  long,  and  among  them  are  two  about  tliree-fourthii 
of  an  inch  in  length.    These  last  are  not  only  much  smaller  than  any 
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previously  examined  by  naturalist 8  (so  far  as  known  to  the  writer), 
but  they  also  furnish  the  clew  to  the  double  tail,  and  suggest  some 
important  paleontological  considerations. 

While  earnestly  expressing  his  appreciation  of  the  value  uf  these 
little  gars,  the  writer  finds  himself  compelled  to  exemplify  the  pro- 
verbially ungrateful  and  dissatisfied  nature  of  zodlogists  by  regretting 
that  there  were  not  more  of  them,  and  that  some  were  not  very  much 
smaller,  or  even  still  within  the  egg. 

In  this  connection  one  is  reminded  that  now,  as  a  rule,  the  smallest 
rather  than  the  largest  are  desired  by  naturalists.  The  giants  are 
curiosities,  and  interesting  as  showing  the  capacity  for  growth  ;  but 
the  mysteries  of  development,  the  relations  of  apparently  diverse 
forms,  and  the  order  of  geological  succession,  are  best  revealed  by 
the  apparently  most  insignificant. 

A  good  illustration  of  this  inverse  ratio  between  size  and  value  is 
contained  in  the  following  passage  from  Prof,  and  Mrs.  Agassiz^s 
"  Journey  in  Brazil :  '* 

"Mr.  Agassiz  has  a  corps  of  little  boys  engaged  in  catching  the  tiniest  fishes, 
so  insignificant  in  size  that  the  regular  fishermen,  who  can  never  be  made  to 
understand  that  a  fish  which  is  not  good  to  eat  can  serve  ony  useful  purpose, 
always  throw  them  away.  Nevertheless,  these  are  among  the  most  instructive 
specimens  for  the  ichthyologist,  because  they  often  reveal  the  relations  not  only 
between  parent  and  offspring,  but  wider  relations  between  groups.'^ 

Of  the  two  smallest  gars,  one  is  nearly  colorless,  while  the  other 
is  marked  very  much  as  are  the  older  ones.  They  are  18  millimetres 
(a  little  less  than  three-fourths  of  an  inch)  in  length.  The  head  is 
short  and  flattened,  with  sligl»t  indications  of  teeth  on  the  edges  of 
the  jaws.  With  one  of  them  the  ventral  fins  have  not  appeared ; 
with  the  other  they  are  represented  by  minute  white  elevations.  Each 
pectoral  consists  of  a  fleshy  lobe,  surrounded  by  a  thin  fringe  or 
border. 


FlO.  9.— SMAIXUT  OaJI-PIXB  TXT  OBTAIiniD  (ElCBmM  MnXIMKTRKB  OB  ABOUT  TuRZB-rOUBTH 

Inch  Lono,  iKLiuuisD  Pitz  Diahkterb). 

The  actnal  Icnpth  ts  Indicated  by  the  line  above  tbc  flirure.  There  arc  no  rcale?.  The  head  ia 
phort.  The  pectoral  fln  (F)  conaiBta  of  a  fleshy  lobe  (L),  with  a  thin  frlntjp  or  horder  {F).  Tho 
Tentral  flna  h*Te  not  nppoared.  A  median  fln  extends  alonp  the  hinder  third  of  the  body  above 
and  the  hinder  half  below.  It  i»  Interrupted  hy  the  vent  (F),  and  prepentf  four  darker 
and  more  or  Icaa  differentiated  i»potB.  The  anterior  pair  are  evidently  the  bc^rinninpa  of  the 
dorFoi  (Z>)  and  anal  flni«.  The  pi^iflcation  of  the  hinder  dorsal  epot  is  uncertain.  But  tho 
binder  spot  below  (O  presents  raye,  and  is  tho  comnicnceinent  of  the  infra-caudal  lobe. 

The  hinder  end  of  the  body  tapers  to  a  point,  as  with  Ampkioxna, 
the  extremity  being  slightly  bent  downward.  At  tlie  junction  of  the 
middle  with  the  hinder  third  of  the  body  commences  a  delicate 
median  fin,  colorless,  and  without  rays  for  the  most  part,  and  extend* 
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iog  ftround  the  tip  of  the  tail  forward  to  the  vent,  thenee  forwwd 
about  th%  kiiddle  of  the  body.  Such  a  primordial  RMdiaa  lin  exists 
m  the  yoaog  of  all  fishes  whose  development  has  been  studied.  Tbt 
permanent  (ins  seem  to  result  fnmi  the  formation  of  cartilagioons  or 
bony  rays  either  throughoni  most  or  the  whole  of  its  length,  as  with 
lampreys  and  oommon  eels;  or  at  several  points,  as  with  the  macke- 
rel and  Polyptenu ;  or  at  three,  or  two,  or  only  one,  as  with  the  cod^ 
the  blae-fish,  and  the  pickerel.  The  intervening  portions  disappeai^ 
The  hinder  part  of  the  primordial  fin  of  the  smallest  gars  presents 
foar  points  of  darker  ooloration,  two  above  and  two  below.  The 
posterior  upper  spot  presents  no  rays,  aad  later  seems  to  disappear.' 
The  other  three  are  evidently  the  beginnings  of  fins.  The  anterior 
above  and  that  below  occupy  the  positions  of  the  future  domal  and 
anal  fins.  The  destiny  of  the  hinder  lower  spot  is  better  seen  by 
comparison  with  larger  examples. 

The  series  given  in  Figs.  8  and  9  shows  that,  as  the  gar  increases 
in  length,  the  primordial  fin  disappears,  the  dorsal  and  anal  increase, 
and  the  end  of  the  tail  becomes  more  slender  and  pointed.  But  the 
most  striking  change  consists  in  the  enlargement  of  the  hinder  lower 
spot  into  what  may  be  called  the  infra-caudal  lobe.  The  rays  of  this 
become  longer  and  more  numerous.  They  project  beyond  the' margin 
of  the  primordial  fin,  so  as  to  have  a  decided  notch,  as  in  Fig.  8,  A. 

In  Fig.  8,  the  end  of  the  body  merits  the  name  oi  filament,  and 
the  relative  size  of  it  and  the  lobe  is  reversed.  Afterward,  partly  by 
more  rapid  increase  of  the  lobe,  and  partly  by  absorption  of  the  fila- 
ment, the  latter  seems  smaller  and  smaller,  and  at  last  disappears;  so 
that  the  lobe,  from  having  been  at  first  an  outgrowth  from  the  fila- 
ment, finally  becomes  the  whole  of  the  tail  or  caudal  fin. 

It  appears,  then,  that  the  hinder  end  of  the  body  undergoes  con- 
siderable change  before  reaching  the  adult  condition.  Aside  from  the 
partial  disappearance  of  the  primordial  median  fin  and  the  gradual 
develoj)ment  of  the  ventrals,  the  dorsals,  and  the  anal,  the  caudal  fin 
assumes  at  least  three  distinct  forms.  The  first  is  lance-shaped  and 
simple,  like  that  of  Amphioxus,  the  eel,  the  lamprey,  salamanders,  and 
tadpoles.  The  second  is  compound,  with  a  slender  filament  above  and 
a  broader  fin  below,  as  with  some  sturgeons  and  sharks.  The  third 
consists  entirely  of  the  lower  fin,  which  is  enlarged  and  brought  into  a 
direct  line  with  the  body,  the  longest  rays  being  a  little  above  the 
middle.  Its  upper  atid  lower  borders  are  now  thicker  and  stronger 
than  the  intermediate  portions  ;  whereas  in  the  first  stage  the  carti- 
lage and  muscle  are  in  the  centre,  the  upper  and  lower  borders  being 
very  thin. 

.    In  short,  the  taU  of  the  gar-pike  undergoes  a  decided  transforma- 
tittt.   And  one  naturally  inquires,  "  What  is  the  occasion  for  it  ?  " 

>  H  my  haye  a  morphological  significance^  as  suggested  further  on  respecting  the  fossil 
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It  i«  BO  recently  that  all  structural  ilifft'rerccs  and  changes  were 
supposed  to  be  readily  explicable  upon  the  doctrine  of  final  causes, 
that  we  naturally  turn  tirst  in  that  direction.  Some  translorniations 
certainly  seem  to  relate  very  distinctly  to  the  welfare  «)f  the  individ- 
ual, as  when  the  caterpillar  becomes  a  buttertly,  and  when  the  aquatic 
larvsc  of  mosquito  and  dragon-fly  change  their  forms  witii  their  hab- 
its and  modes  of  life.  So,  among  the  vertebrates,  it  is  obvious  that 
the  tadpole  is  by  no  means  adapted  to  the  necessities  of  the  frog  and 
the  toad  ;  and  the  intermediate  stages,  resulting  from  t)ie  gradual  less 
of  the  tail  and  the  acquisition  of  legs,  while  perhaps  not  jiarticularly 
suited  to  either  aquatic  or  terrestrial  locomotion,  seem  to  be  required 
in  order  to  permit  the  development  of  the  lungs  and  the  accompany- 
ing  disappearance  ot  tlie  irilis. 

But  can  the  transtormatioiis  of  the  gar-pike's  tail  be  thus  accounted 
for?  According  to  present  knowledge  and  justifiable  inference,  the 
Jyepidostetis  not  only  passes  the  whole  of  its  life  in  the  water,  but  is 
also,  from  tiret  to  last,  an  active,  predaceoua  fish,  requiring  all  pos- 
sible advantages  of  form  and  tin  in  order  to  overtake  its  prey. 

Since  no  marked  change  ocours  in  the  general  form  of  the  body, 
we  may  perhaps  assume  that  it  is  perfectly  well  adapted  to  the  iish*s 
seeds ;  aJthovgh  this  suggests  the  general  inqoiry  as  to  the  cut  bono 
of  the  almost  infinite  variations  from  the  ideal  form  supposed  to  be 
best  suited  to  aquatic  locomotion. 

But  do  urn  know,  or  can  we  easily  infer,  any  difftrenoss  in  the  ne> 
osiiitins  or  IIm  Banner  of  lifii  of  tbo  Xqgirfotlsm  at  dUferent  ages, 
which  nay  aoeoont  for  Ho  having  a  tail  im  liko  a  lamprey's,  then 
like  a  tUirgeon's,  aad»  finally,  liko  that  oiAmimf 

It  may  be  suggesUd  that  tbo  rapid  and,  at  moat,  ioristblo  Tibra» 
Uoaa  of  tho  filament  enable  the  young  gar  to  glide  aloalthily  upon  ita 
prey.  Bat  tbe  Tery  young  wonld  aeom  to  bo  ot«&  more  la  need  of' 
snnfa  preosntion,  and  with  them  tho  tail  la  relatirely  as  large  as  in 
the  adnlt,  although  diftrtntly  shaped.  Finally,  e^en  if  we  oonelndo 
that  the  three  distinot  atages  of  the  tail  are  perfeotly  adapted  to  oer* 
tain  hypotbetieally  nnliko  neeessities,  what  shall  be  said  of  tbe  inter* 
mediate  oonditioos?  While  growing,  tho  infrapoandal  lobe  meat  bo 
imther  a  hinderanoe  than  a  help  to  the  movements  of  tho  primitiro 
tail ;  and  while  diaappearing,  the  filament,  being  nselessy  mnst  be,  if 
anything,  an  inenmbranoe. 

Shall  wo,  then,  oooelode  that  these  ebangee  in  the  appearance  of  a 
single  bdividaal  are  for  the  sake  of  ocwis^y— as  acme  would  eiplatn 
the  great  diversity  of  spedfie  foim  and  ooloratioa  among  animals  and 
plamst 

At  the  pteunt  day,  astther  of  tho  ozplaaations  above  given  is  like* 
By  to  wholly  aatlafy  the  largo  does  of  thinkers  who,  whether  or  not 
they  aoc^  any  partkalar  evolntioa  dootrine,  are  incKn^  to  believo 
that  there  is,  in  amny  oases,  a  more  or  less  e<aot  parallelism  between 
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the  changes  which  occur  in  the  development  of  an  indiTidaal,  the  SQO- 
cessive  forme  of  geological  times,  and  the  aeries  of  liviog  forma,  lower 

And  higher,  or  more  generalized  and  more  specialized. 

In  the  smallest  gar  here  described,  and  presumably  in  still  younger 
examples,  the  axis  of  the  body,  represented  by  the  notochord  or  primi* 
tive  vertebral  column,  is  nearly  horizontal,  about  midway  between  the 
upper  and  the  lower  borders  of  the  tail.  This  is  likewise  the  ease  with 
the  lowest  known  vertebrate,  Amphioxus  ;  with  the  forms  next  above, 
the  hag-fishes  {Myxine  and  Bdellostoma)  and  lamprey-eels  {Fetromy- 
zon)\  with  the  larva)  (tadpoles)  of  frogs  and  toads;  and  with  the 
adults  of  the  aquatic  and  tadpole-like  salamanders,  Menopoma  and 
Menobranc/ius. 

Finally,  such  u  tail  exists  in  the  Dipnoans,  or  mud-Oahes,  of  Africa, 
South  America,  and  Australia  {I-rotopternSj  Ltpidosiren^  and  Cerato- 
dus)^  which  have  some  striking  affinities  with  Batrachians,  but  are 
usually  rcp^arded  as  fishes,  and  are,  perhaps,  the  best  illustration  of 
generalized  forms. 

To  this  variety  of  tail.  Cope  has  applied  the  name  iaocerecd ;  Hux- 
ley calls  it  diphycercalj  and  gives  as  an  example  Polypterus^  where, 
however  (as  in  Calamoichthya)^  the  "  end  of  the  notochord  is  hardly 
at  all  bent  up."  Wyman,  finding  this  kind  of  tail  in  the  embryo  of  a 
skate,  called  it protocercal,  and,  on  some  accounts,  this  seems  the  more 
suitable  name. 

As  the  gars  grow  older,  the  relative  length  of  the  filament  and  the 
infra-caudal  lobe  constantly  changes.  At  first  the  former  is  the  longer; 
in  a  specimen  108  millimetres  long,  their  tips  coincide;  in  one  142 
millimetres  long,  tlie  lobe  projects  beyond  the  filament ;  and  in  a 
third,  300  millimetres  long,  the  filament  is  much  the  shorter,  is  ragged 
and  attenuated,  and  during  life  was  rarely  employed.  This  second 
stage,  or  rather  aeries  of  stages,  has  several  counterparts  among  liv- 
ing Selachians  and  Ganoids,  The  most  accurate  resemblance  is  pre- 
sented by  the  shovel-nosed  sturgeon  of  the  Mississippi  River  {Scaphy- 
rhytichus).  The  filament  is  excessively  elongated  in  Chimera,  and 
exaggerated  as  to  both  length  and  breadth  in  the  thrashing-shark 
(Alopias).  But,  with  many  sharks,  the  common  sturgeons,  and  the 
spoonbill  {Polyodon)y  the  size  of  the  infra-caudal  lobe  is  so  nearly 
that  of  the  filament  as  to  give  the  whole  tail  a  nearly  symmetrical 
outline,  and  lead  zoologists  to  speak  of  the  "  upper  lobe,"  whereas  it 
is  really  the  bent-up  end  of  the  body.  This  kind  of  tail  is  called  hete- 
rocerccU. 

The  gars  above  mentioned  are  supposed  to  be  the  young  of  the 
Xt^pidotUm  08Beu8,  Just  at  what  size  the  filament  wholly  disappears 
in  that  species  is  not  known.  But  with  the  smaller  and  proportionally 
shorter  species,  L.  platyatomua^  there  is  no  sign  of  the  filament  when 
eighteen  inches  in  length.  The  tail  might  then  be  thonght,  at  first 
sight,  to  be  symmetricaL   But  the  longest  rays  are  a  little  above  ihe 
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middle,  and  disBcction  shows  that  the  spinal  axis  is  continued  back- 
ward and  upward  as  a  cartilaginous  rod,'  terminating  at  the  upper 
border,  just  under  the  binder  pair  of  /ulcra,  and  at  the  point  where  the 
filament  was  attached.  The  rays  are  all  attached  to  the  lower  border 
of  the  spine ;  and  there  is  only  a  lower  lobe  of  the  tail. 

A  similar  structure  exists  in  the  tail  of  Amia,  which  Prof.  Huxley 
gives  as  an  example  of  heterocercal  tail.  It  seems  better,  however,  to 
discriminate  between  it  and  the  previous  stage,  where  the  upper  lobe 
(filament)  exists,  and  it  may,  therefore,  provisionally  be  called  the 
masked  heterocercal^  or  perhaps  the  pneudo-homocercal. 

Prof.  Huxley  has  more  recently  given  figures  and  descriptions  of 
the  tail  of  embryo  Teleosts  (Gcuterostetul),  in  which  the  structure  is 
nearly  identical  with  that  of  the  adult  Amia  and  Lepidosteus* 


v4.  Protoceml.  Vint  tiMg«  ot  Lepidottrvf.  Pcrmanrnt  In  i4m- 
phioariu.  Pttrrmywn.  Lfptdomren,  I\MypUru$.  Also  ia  some 
■odcDl  QAooldt,  u  GlypUjlamus, 


y^nnd  C.   Heterocercal.   In  Uie  ftvrgeom,  and  mo«t  tharkt,  and 
many  mcaosoic  foMila. 


A  Not  r«preicDtcd,  #o  f&r  •«  I  know,  among  recent  or  foeail 
fortuB. 


E.  Hanked  bet^rocercal.  Inarlalt  Ait^  and  Lepidottev*.  In  tho 
rmbryo  of  many  Toli>oi«t<<.  In  Mffjalurug  and  aome  oUier 
furalla  of  MoBuxuic  and  tiiore  recent  cpocba. 


PlO.    10.— DlAOKAVR    IW'l  IKHWP    TO   ILLUiTRATB    TITI  COKBIVVONVVirrV    OF   TH«  ScCCBflarVB 

Stacks  or  Trankfohmatiok  or  thk  Tah-  or  LfpidofUu*.  with  thk  Tails  or  C'ruTAiH 

LiTINO  FoRJIf*   VOIUC   AND    I.C88  OBNKKALUKD,   AMD  Or  CERTAIN  KoMILfl   HORB  AHD  LM 

ASCIENT. 

A,  fho  flr#t  or  protocrtral  t,\n^.  where  the  end  of  the  vertebral  colnnin  (Vc^  \n  horizontal  and  dl- 
videa  the  tall  into  upper  and  lower  lobei«  nrarW  equ»l  In  i^Ue.  B  and  C.  the  beterocfrcal  Btape, 
where  the  oricinal  tall  In  more  or  lonn  elected  bv  the  lower  or  Intra  caudal  lobe  (/f  ).  and  bo- 
come!*  the  fllament  (F%\  u«nally  called  the  "upper  lobe."  In  D  the  Infra-caudal  lobt-  Is  lonpcr 
than  the  flMment.  and  In  E\.Yif  latter  baa  wholly  dlMppearcd,  and  the  Uil  aasumea  the  laat  or 
'*  tnaaked  bctcrocercal"  condition. 


The  name  autlior  concludes  that  in  many  adult  Teleosts  the  poste- 
rior end  of  the  spine  is  more  or  less  strongly  bent  up,  although  the  tail 
is  outwardly  nearly  or  quite  symmetrical. 

'  ThH  rod  consMts  of  the  notochord,  and  a  slender  prolongation  of  the  spinal  cord, 
surrounded  by  a  cartilaf^inous  gheath. 

'  The  writer  has  found  the  Rame  condition  in  newly  hatchod  catfishcs  {Amiurm),  and 
it  has  been  obseircd  in  the  embryo  of  a  apecies  of  CoUut,  by  Mr.  8.  H.  Gage,  a  student  of 
natural  history  at  Cornell  Unirei^ity. 

VOL.  \\. — 18  1 


194  TSB  POPULAR  SOISNOS  MONTHLY. 


But  when,  as  ia  the  mijoiity  of  species,  the  hinder  border  is  enuir- 
ginate,  so  as  to  form  an  upper  and  a  lower  lobe,  the  former  10  never 
known  to  contain  any  extension  of  theapine;  although  some  South 
American  Qoniodonts  have  the  upper  ray  prolonged  into  a  sort  of  fil- 
ament, yet  in  other  forms  the  lower  ray  is  similarly  elongated,  and 
neither  can  be  compared  with  the  true  filament  of  the  young  gar  or 
the  upper  lobe  of  sturgeons  and  sharks. 

It  may  not  be  posHil)le  to  draw  a  sharp  line  between  the  tail  of 
most  adult  Tcleosts,  and  that  of  Amia  and  fjepidosteui^,  but  perhaps 
the  old  term  homocercal  can  be  employed  for  the  former. 

Upon  the  whole,  it  would  appear  that  the  tail  of  the  youngest 
Lepidosieus  is  protocercal  like  those  of  the  lowest  vertebrates  and  the 
generalized  forms  called  Dipnoans  ;  that  the  second  or  obviously  hete- 
rocercal  stage  is  comparable  with  the  tails  of  sharks  and  sturgeons, 
while  the  last  stage  seems  to  correspond  quite  closely  with  that  of  the 
teleostean  embryo.  And,  as  the  Teleosts  are  almost  universally  re- 
garded as  the  most  specialized  group  of  tishes,  there  appears  to  be  a 
pretty  close  agreement  between  the  successive  stages  of  lApido&teus 
and  the  rank  of  the  forms  or  groups  with  which  comparison  has  here 
been  made. 

The  corresponding  geological  series  is  less  complete  and  satisfac- 
tory. No  forms  resembling  Amphioxus  or  the  hag-iishes  and  lam- 
preys have  yet  been  found  fossil,  althougii  all,  excepting  the  former, 
have  horny  teeth,  of  which,  it  would  ^eem,  some  traces  might  well  be 
preserved. 

But  among  the  oldest  fishes  are  some  described  by  Huxley  whose 
tails  are  apparently  protocercal.  The  resemblance  to  the  earliest 
stage  of  Lipidostem  is  emphasized  also  by  the  existence  of  two  dor- 
sals and  two  anals. 

Fossil  species  of  Atnia  and  Lepidosteua  have  recently  been  dis- 
covered by  Prof.  Marsh  in  the  Tertiaries  of  Western  America.  The 
Meyalm^i  of  the  European  rocks  had  a  tail  strongly  resembling  that 
of  Amia^  but  this  kind  of  tail  is  not  known  among  the  palaeozoic  rocks, 
and  Teleosts  are  first  found  in  the  Cretaceous,  becoming;  more  and  mort^ 
mimeroiia  np  to  the  present  time. 

Bat  among  the  eariiett  known  fossil  fishes  are  some  in  which  the 
end  of  the  spine  is  not  at  all  bent  up ;  the  tail  is  protocercal.  And, 
with  two  genera  (Qlyptokmm  and  Gyroptychius)  described  by  Prof. 
Huxley,  it  may  be  possible  to  determine  the  correspondence  between 
the  two  dorsals  and  anals  and  the  two  pair  of  differentiated  spots  upon 
the  primordial  median  fin  of  the  youngest  Zeptdosteut, 

So  far  as  the  writer  is  able  to  ascertain,  the  protocercal  tail  is  less 
frequent  in  later  geological  epochs,  wMle  the  olmonsly  heterooereal 
form,  as  with  PcUtBoniaeuSf  etc.,  becomes  more  and  more  abundant. 

Apparently,  therefore,  the  order  of  snccessioii  of  the  three  or  four 
khids  of  tails  coincides,  in  the  main,  with  the  series  seen  in  the  grow- 
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ing  jLtfidotUm  ;  and  the  geological,  the  so51ogical,  asd  the  embryo- 
logieal  BerieSi  upon  the  whole,  have  a  recogiuzable  oonrespondenee. 

So  the  writer  haa  endeavored  to  give  an  outline  of  the  natural 
luatorj  of  the  gar-pike  as  a  peculiar  American  Bab,  concerning  which 
little  has  hitherto  been  published  even  in  atrictly  scientific  works, 
and  almost  nothing  in  a  form  generally  accessible. 

In  so  doing  he  has  purposely  avoided  the  presentation  of  contro- 
versial points,  or,  in  reference  to  the  nomenclature  of  the  air-bladder 
and  of  the  tail,  has  presented  opposing  views,  with  an  ab8tra9t  of  the 
evidence,  so  far  as  known  to  him;  admitting  his  inability,  as  yet,  to 
form  a  definite  conclusion. 

But  there  is  another  and,  in  some  respects,  most  interesting  and 
important  light  in  which  the  gar-pike  may  be  considered,  namely,  as 
to  its  relations  with  other  fish-like  forms. 

Is  LepidotUuB  merely  a  somewhat  peculiar  fish  ?  Or  may  it,  with 
Bofypterua  and  some  fossils,  be  separated  as  a  distinct  group  ?  Or 
should  there  be  added  to  tliis  group  Amia  and  the  sturgeons  ?  Or 
should  the  catfishcs  and  their  kindred,  with  the  pipe-fishes,  globe- 
fishcR,  and  others,  be  likewise  included  ? 

Upon  what  grounds  may  this  group  be  defined?  What  is  its 
grade,  class,  sub-class,  or  order  f  And  how  may  it  be  subdivided  f  * 

Attempts  have  been  made  to  find  answers  to  these  questions  by 
the  study  of  the  scalep,  the  skeleton,  the  limbs,  the  gills,  and  various 
internal  organs.  The  embryology  of  the  sturgeons  is  not  fully  known, 
while  nothing  whatever  has  been  observed  of  the  earlier  stages  of  the 
so-called  typical  Ganoids. 

It  is  probably  within  the  truth  to  say  that,  from  the  time  of  Cuvier 
down,  no  two  authors  upon  fishes  agree  upon  all  the  points,  while  any 
contemporary  discussion,  whether  verbal  or  in  print,  is  almost  certain 
to  be  attended  with  a  degree  of  heat  quite  incompatible  with  the  ap- 
parent importance  of  the  subject. 

The  fact  is,  however,  that  the  so-called  Ganoids  occupy  a  ^ery 
peculiar  position.  None  of  them  can  be  touched  without  affecting  the 
entire  series  of  fish-like  forms.  Ichthyology  is  in  a  state  of  instability, 
and  every  important  new  fact,  every  decided  expression  of  opinion 
by  high  authority  respecting  the  Ganoids  is  liable  to  require  a  revision 
of  all  our  ideas. 

To  present  even  an  outline  of  the  many  views,  and  of  the  fscts  and 
considerations  upon  which  they  are  based,  would  require  an  entire 

article,  with  many  figures  and  some  anatomical  description* 

To  the  reader  who  has  become  interested  by  the  foregoing  imper- 
fect sketch  of  the  gar-pike,  and  who  has  the  good  fortune  to  live  within 
reach  of  it,  of  Amia,  and  of  the  sturgeons,  the  writer  would  earnestly 
recommend  a  careful  and  systematic  investigation  of  their  habits  and 
their  structure— especially  that  of  the  brain — and  of  their  develop- 
ment, as  likely  to  furnish  the  most  reliable  basis  for  their  classification.  y 
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RELATION  OF  THE  AIR  TO  THE  HOUSE  WE  LIVE  IN.' 


E  shall  devote  this  evening  to  the  consideTation  of  some  hygi- 


same  hygienic  objeot  as  onr  clothing :  it  has  not  only  to  keep  up  the 
interoonrae  with  the  atmosphere  sunonnding  as,  bat  to  regulate  it 
according  to  oar  wants.  No  more  than  oar  clothing  ought  the  house 
to  be  a  contrivance  for  exdoding  as  from  the  air  oatside.  In  some  of 
their  forme  we  can  also  trace  a  certain  mntoal  transition.  The  cloak 
and  the  tent  are  coosine.  The  heavy  ciroalar  cloak  of  former  times 
might  well  be  styled  a  portable  tent^  and  the  tent  a  fixed  cloak ;  both 
.  have  their  necessary  openings.  80  the  hat  may  be  considered  the 
roof  of  oar  clothing,  and  the  roof  the  bead-gear  of  the  hoasew 

We  may  then  naturally  suppoee  that  those  materials  which  are 
advantageous  for  the  building  of  our  habitations  must  stand  in  Home- 
what  the  same  relations  to  air,  water,  and  heat,  as  the  materials  we 
use  for  our  clothing.  Walls  allow  air  to  pass  through  them,  and  t)iey 
must  do  so  to  a  certain  d^pree,  if  we  are  to  preserve  our  health  within 
them  with  some  comfort^  and  without  injury.  Current  opinion 
is  certainly  opposed  to  my  assertion  about  the  permeability  of  walls 
to  air,  even  more  so  than  to  that  about  the  permeability  of  our 
clothing ;  but  it  is  easy  to  show  that  current  opinion  labora  under  an 
error  which  has  no  other  basis  than  the  insensibility  of  our  senses  to 
the  movement  of  the  air,  if  the  same  is  less  than  nineteen  inches  per 
second.  Tiiis  is  the  cause  of  the  fallacy  that  no  motion  of  the  air 
takes  place.  Just  as  well  might  we  deny  the  earth's  rotation  round 
its  axis  at  the  rate  of  more  than  a  quarter  of  a  mile  per  second,  be- 
cause we  are  not  in  the  least  aware  of  this  tremendous  velocity.  Only 
very  late  and  slowly  have  our  minds  opened  to  the  conviction  that 
after  all  the  earth  moves  round  the  sun,  and  not  the  sun  round  the 
earth,  and  that  our  eyes  1i;vl  all  the  while  been  mistaken.  There 
must  exist  something  of  a  liii;}ier  nature,  of  a  cjreater  power,  than  onr 
sensuous  perceptions,  and  that  is  science,  which  examines  and  probes 
our  perceptions.  Science  has  not  the  least  power  over  Nature ;  she 
canaot  command  any  alteration  in  Nature,  cannot  give  it  any  laws — 

'  Abridged  and  tnnshted  by  Angastus  Hess,  V.  D.,  member  of  the  Rojal  CoHege  of 

Physicians,  London,  etc. 

'In  Enphnd,  ouin^  to  tho  mannor  of  biiildinp,  the  snialltr  size  of  the  housos,  the 
open  fireplaces,  and  the  badly-littiiif^  windows  and  «ioore,  we  suffer  legs  fioni  drfoctive 
▼entiUtioD  than  in  Germanjr ;  and,  although  some  other  domestic  arratigen;ents,  though 
for  fhmi  faulUesSi  are  superior  to  those  usually  met  iriih  in  Germany,  nererthdesSi  the 
gmerel  lews  we  the  nme^  and  ought  to  be  genonlly  imderetood^TKiaBLAtoi. 


Bt  Db.  max  von  i'ETTENKOFER, 
fBorsssoa  or  nronn  at  tub  piiitbbbitt  oy  mnrtoa. 


On  the  whole,  the  house  hss  the 
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ahe  can  only  recognize  the  laws  of  Nature.  But  science  changes  the 
notions  of  man,  and  often  reverses  them.  Ideas  and  notions  based  OH 
science  enrich  us,  partly  directly,  partly  indirectly,  witb  new  means 
of  making  use  of  natur^il  laws.  It  was  not  till  astronomy  bad  found 
and  determined  celestial  mechanics  that  the  bnman  mind  waft  enabled 
to  begin  that  development  of  the  mechftnioal  element  which  is  the 
pride  and  the  power  of  our  period  as  compared  with  former  times. 

II,  then,  we  are  liopefully  satisfied  with  endeavoring  to  increase 
our  insight,  our  science  of  the  things  that  are,  the  benefit  will  not  fail 
to  come,  and  everything  is  beneficial  of  which  man  learns  to  make 
use.  This  requires  time — often  a  very  long  time — as  old  experience 
teaches. 

The  task  of  science  is  to  lay  hold  of  everything  perceptible,  and 

to  penetrate  it — the  small  as  well  as  the  groat.  The  insect  and  its 
life  is  just  as  interesting  to  science  as  the  elephant,  and  therefore  I 
believe  that  I  may  occupy  myself  with  that  air  which  flows  through 
our  walls,  although  its  motion  is  not  recognized  by  our  bcnsations.' 

Wc  may  conclude  from  ihany  facts  that  walls  are  permeable  to 
air.  No  one  maintains  that  houses  have  water-tight  walls,  and  every- 
body knows  that  masonry  is  easily  penetrated  by  water.  Wherever 
a  wall  is  in  perpetual  contact  with  water,  it  becomes  so  soaked  that 
at  last  water  comes  out  in  drops  on  the  other  side.  Certainly,  where 
water  can  pass,  air  must  pass  much  more  easily,  because  air  is  seven 
hundred  and  seventy  times  more  light  and  movable  than  water.  It 
is  very  easy  to  construct  water-tight  apparatuf^'es  and  vessels,  but 
very  difficult  to  make  them  air-tight.  Still  people  are  surprised  when 
they  hear  of  a  change  of  the  air  through  a  wall ;  they  see,  of  course, 
and  feel  the  water  in  the  wall,  but  <^f  the  air  in  it  their  senses  have  no 
direct  perception. 

lUit  we  have  means  to  demonstrate  to  our  senses  the  passage  of 
air  through  our  building-materials  ;  we  liave  only  to  lead  the  air 
which  comes  against  some  large  surface  of  wall  into  and  through  a 
narrow  tube.  I  will  prove  this  to  you  by  experiments;  but  you  have 
often  seen  the  same  thing  before,  when  you  were  looking  at  some 
piece  of  water  which  had  some  small  in-  and  outflow.  Tliesc  may  be 
in  lively  motion  and  driving  mills,  but  on  the  whole  surface  the  water 
seems  to  be  completely  at  rest.  But,  if  we  do  not  see  any  water  run- 
ning in  and  out,  wo  declare  the  whole  to  be  stagnant,  and  we  may  be 
very  much  mistaken. 

I  have  here  a  cylindrical  piece  of  mortar,  half  lime,  half  sand,  five 
inches  by  one  and  two-thirds.  The  cylinder  has  been  covei  od  all  over 
with  melted  wax,  which  is  inpermeable  to  air,  with  the  exception  ol  its 
two  circular  ends.  You  see  this  glass  funnel,  with  a  tube.  I  fix  it  on 
one  circular  end,  where  the  mortar  lies  free,  and  make  an  air-tight 
connection  by  wax  with  the  waxen  coat  of  the  cylinder.  If  I  blow 
through  the  tube,  the  air  must  appear  on  the  free  mortar-end,  pro- 
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vided  the  mortar  is  permeable  to  air.  It  has  as  yet  no  effect  on  the 
flame  of  this  candle,  because  its  velocity  is  not  great  enoupli.  Hut  if 
I  fix  a  funnel  on  the  other  end  of  the  cylinder,  the  air  which  lias  passed 
through  the  mortar  can  only  escape  through  its  narrow  end,  and  there 
you  sec  the  flame  sensibly  deviating.  You  may  even  succeed  in  ex- 
tinguishing it  altogether.  The  velocity  of  the  air  in  going  through 
the  tube  must  increaso  in  proportion  as  the  transverse  section  of  the 


tube  is  smaller  than  the  mortar-surface,  out  of  which  the  air  escapes, 
exactly  as  with  the  water  of  the  pond  and  its  in-  and  outflow.  Now, 
when  I  dip  the  cud  of  one  tube  into  water,  you  see  and  hoar  tlic  air 
which  has  passed  through  the  mortar  escape  from  the  water.  If  you 
make  a  similar  arrangement  with  a  piece  of  wood,  or  a  brick,  you  will 
sec  the  same  result. 

Most  kinds,  also,  of  sandstone  are  so  porous  that  w^ater  and  air 
easily  pass  through  them.  Solid  or  quarried  limestones  are  scarcely 
permeable  to  air,  but,  as  they  arc  mostly  of  irregular  shapes,  they  re- 
quire more  mortar,  and  that  is  the  reason  wliy  such  walls  are,  after 
all,  not  so  nuich  more  air-tight  than  walls  made  of  regular  bricks  and 
thin  layers  of  mortar.  Observations  have  been  taken  of  the  average 
quantity  of  mortar  used  with  different  building-stones.  We  may  sup- 
pose that,  taking  the  wall  as  a  whole,  it  is  one-third  with  quarried 
lime,  one-fourth  with  tufaceous  lime,  one-fifth  to  one-sixth  with  bricks, 
one-sixth  to  one-eighth  with  cubes  of  sandstone.  In  practice,  then, 
the  quantity  of  the  mortar  rises  with  the  decrease  of  porosity  in  tbe 
building-stones,  and  assists  in  keeping  the  walls  pervioua  to  air  to  a 
certain  degree. 

It  is'  self-eTideni  tiiat  the  quantity  of  air  which  passes  tbrongh 
building-materials  of  a  certain  thickness  mast  increase  in  proportion 
to  the  surface ;  two  square  feet  must  give  passage  to  twice  as  much 
air  as  one  iquaro  foot.  I  shall  speak  of  ventilation  in  connection  with 
this  later  on. 
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'V    •  v. 

The  effect  of  wetting  porouB  materials  is  quite  surprising.    In  '^xj^-^        ^  ^ 
portion  as  the  pores  fill  with  water,  they  become  impervious  to  air.  ^/^t  . 
The  adhesion  of  water  to  stone  and  mortar  is  greater  than  that  of  air,         '  / 
by  as  much  as  water  is  heavier  than  air.    It  is  not  difficult  to  blow 
great  volumes  of  air  through  dry  mortar  and  dry  bricks,  but  it  requires 
a  great  exertion  to  drive  a  few  drops  of  water  through  the  snnie  mate- 
rials.   You  know  this  cylinder  of  mortar  {see  above).     Instead  of 
blowing  air  through  it  into  water,  I  will  suck  the  air  out  of  it :  you 
see  now  the  w:itcr  rise  in  the  tub  and  wet  the  surface  of  the  mortar. 
Now  I'll  try  to  blow  again  air  through  the  mortar ;  I  cannot,  with 
all  my  exertions,  because  the  pores  of  the  mortar  are  filled  with  water. 

This  simple  experiment  lays  bare  the  great  hygienic  disadvantage 
of  wet  walls  ;  they  are  air-tight,  not  to  speak  of  other  injurious  effects. 

We  all  know  that  new  houses  are  dreaded  on  account  of  their 
humidity.  In  some  countries  there  arc  regulations  by  law,  and  new 
houses  must  be  approved  with  respect  to  their  dryness  before  they  may 
be  let.  But  the  notions  about  the  causes  of  their  humidity,  and  the 
means  of  removing  it,  arc  very  different  and  discordant.  Allow  me, 
therefore,  to  explaiu  how  water  gets  into  the  new  house,  and  how  it  is 
to  be  got  out  of  it. 

I  need  not  call  to  your  mind  the  first  steps  in  a  building  operation, 
and  how  soon  a  connection  is  made  with  some  abundant  source  of 
water,  and  that  a  great  deal  of  water  is  required  for  making  the  mor- 
tar, etc.  Let  us  now  try  to  come  to  an  estimate  of  this  quantity  of 
water. 

Suppose  tliat  100,000  bricks  were  used  for  a  Iniilding,  each  weigh- 
ing ten  pounds.  A  good  brick  can  suck  uj)  more  than  ten  per 
cent,  of  its  weight  in  water,  but  we  will  put  down  at  live  per  cent, 
what  gets  into  it  by  the  manipulations  of  the  bricklayer.  We  will 
assume  that  the  same  amount  of  water  is  contained  in  the  mortar,  a 
quantity  certainly  much  understated,  although  the  mortar  forms  only 
about  one-fifth  of  the  walls  :  we  have  thus  100,000  pounds  of  water, 
equal  to  10,000  gallons,  which  must  have  left  the  walls  of  the  house 
before  it  becomes  habitable. 

The  two  principal  ways  in  which  wet  or  damp  walls  are  injurious 
are :  1.  By  impeding  ventilation  and  diffusion  of  gases,  through  their 
pores  being  closed  up  or  narrowed  by  water;  2.  By  disturbing  the 
heat-economy  of  our  bodies.  Damp  walls  act  as  bodies  abstneting 
heat  in  one  direction  ;  they  absorb  heat  by  their  evaporation,  and  act 
like  rooms  which  have  not  been  warmed  thoroughly ;  they  are  bet- 
ter conductors  of  heat  than  dry  walls,  just  like  wet  garments^  and 
considerably  raise  our  heat-losses  by  a  one-sided  and  increased  radia- 
tion. Diseases  which  are  known  to  be  often  caused  by  cold  ate  par^ 
ticularly  frequent  in  damp  dwellings — rheumatism,  catarrh,  chronio 
Bright^s  disease,  etc. 

What  can  we  do  to  get  rid  of  that  immense  quantity,  of  these 

X* 

Digitized  by  Google 


THE  FOFULAB  8CISNCB  MONTHLY. 

■ 


10,000  gallona  of  water,  before  w«  lemove  into  tbe  new  hovfeY  All 
this  water — we  cannot  make  it  run  off,  we  cannot  tqneeie  it  ont,  we 
eannot  boil  it  away— it  matt  take  ita  leave  in  one  way,  a  very  safe  but 
father  long  one,  that  of  spontaneous  eyaporation  into  and  by  tbe  air. 

The  capacity  of  the  air  for  receiving  water  depends  on  thedifEeient 
tension  of  tbe  vapor  at  different  tefflperatnies,  on  the  quantity  of  water 
already  contained  in  the  air  flowing  over  a  moist  body,  and  finally  on 
the  velocity  of  that  air.  For  the  first  two  moments  let  as  assnme  the 
average  temperature  of  the  year  to  be  about  50°  Fahr.,  and  tbe  average 
hygrometric  condition  of  the  air  to  be  seventy-five  per  cent,  of  its  full 
saturation.  Under  these  conditions,  one  cubic  foot  of  air  can  take  up 
four  grains  of  water,  in  the  shape  of  vapor,  but  as  it  contains  already 
seventy-five  per  cent,  of  these  four  grains,  which  amounts  to  three 
grains,  it  can  only  take  up  one  additional  grain.  As  often,  then,  as 
one  grain  is  contained  in  the  10,000  gallons  of  water  mentioned 
above,  as  many  cubic  feet  of  air  must  come  in  contact  with  the  new 
walls,  and  become  saturated  with  the  water  contained  in  them ;  or 
about  700,000,000  cubic  feet  of  air  are  required  to  dry  tbe  building 
in  question. 

I  will  at  once  pass  on  to  the  consideration  of  a  subject  whieh  some 
of  you  may  be  acquainted  with  already  by  experience — 1  mean  the  re- 
appearance of  damp  in  new  buihlings,  which  had  seemed  quite  dry, 
after  they  had  become  inhabited.  There  appear  danij)  spots  on  walls 
and  in  corners,  the  panes  in  the  windows  sweat,  and  the  air  becomes 
musty  and  oppressive.  How  does  this  water  return,  after  the  house 
has  been  declared  and  considered  dry?  Most  people,  because  they 
see  it  only  then,  suppose  tliut  there  is  a  new  formation  of  water  in  the 
wall,  or  that  it  was  set  free  by  the  presence  of  the  new  dwellers. 
Here,  a<i;ain,  our  sensuous  perceptions  mislead  our  jude^ment, and  uive 
us  no  clew  as  to  the  circumstances  under  which  moisture  in  the  walls 
becomes  visible  to  our  eyes  and  humidity  produces  a  damp  spot.  I 
produce  here  a  piece  of  brownish-yellow  paper  of  somewhat  indistinct 
tint.  Where  I  wet  it  with  water,  the  color  appears  more  intense, 
darker  even,  just  as  if  the  water  had  been  colored.  Now  the  paper  is 
getting  dry  again,  and  the  former  appearance  comes  back. 

Some  of  you  may  laugh  at  me  for  making  such  a  trivial  experi- 
ment, but  I  beg  to  ask.  What  is  the  reason  of  this  action  of  the  wa- 
ter? It  takes  place  only  on  porous  colors  or  colored  surfaces  which 
are  porous,  only  on  aquarelhn  or  frescoes,  scarcely  on  porcelain  or 
glass  paintings.  If  the  water  cannot  |)i  nelrate  into  the  color  it  can- 
not alter  its  appearance  any  more  than  that  of  a  colorless,  transparent 
glass. 

Oil-paintings,  when  they  are  new  or  lately  varnished,  are  in  this 
reepect  like  glass-paintings,  but  when  they  get  older,  some  of  the  col- 
ors, by  the  longer  action  of  the  air,  get  dull,  and  then  water  has  the 
same  eflbct  on  them  as  on  this  paper.   It  gives  them  a  fresher  appear- 
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ancc  till  it  has  dried  away.    This  is  becaoMlUl  oil-colors  become  po- 

lOOS  in  the  course  of  time. 

For  water  to  penetrate  thus  into  the  colors,  we  are  entitled  to  as- 
sume that  there  mast  be  free  spaces  within  them  to  receive  it,  pores 
and  interstices.  These  cannot  have  been  vacua  before,  but  must  have 
contained  air.  This  air  in  the  painted  surface  is  displaced  by  the  wa- 
ter, and  hence  the  difference  in  the  optical  effect.  Air  and  water  have 
different  optical  properties.  In  the  tirst  instance  our  colors — dry  and 
dulled — are  mixed  witii  air;  in  the  second  instance  with  water.  Wa- 
ter refracts,  disperses,  and  reflects  light  quite  differently  from  air; 
therefore  it  must  have  quite  a  different  effect  on  colors  when  it  gets 
admi.xed  with  them  instead  of  air.  The  wliolc  question  has  been 
more  fully  treated  by  me  in  a  little  treatise  on  oil-colors  and  the  pres- 
ervation of  galleries ;  it  may  suffice  here,  and  for  the  present,  to  • 
know  that  damp  spots  on  a  wall  can  appear  only  wlun  the  pores  are 
tilled  with  water  or  some  other  trans])arent  liquid.  Our  sensations 
hav(^  rightly  taught  us  to  associate  the  words  dry  and  airy,  damp  and 
confined. 

If  we  have  moved  into  a  new  building  too  soon,  we  may  be  de- 
ceived by  its  appearance.  It  is  quite  })ossible  that  the  walls  have  be- 
come sufficiently  free  from  water  and  luli  of  air  for  the  colors  of  the 
papers  and  walls  to  appear  mixed  with  air  and  free  from  all  interstitial 
water;  still,  we  are  not  entitled  to  suppose  that  all  water  has  left  the 
walls.  A  good  deal  may  remain  unnoticed,  provided  some  air  is 
lodged  in  tlic  pores  of  the  surface  sufficient  to  produce  the  optical 
effect  of  real  dryness. 

How  does  it,  then,  happen  that,  on  receiving  their  complement  of 
inhabitants,  the  pores  of  the  new  walls  become  obstructed,  partly  or 
locally,  by  water  ?  The  ordinary  explanation  is  completely  erroneous, 
although  it  sounds  quite  scientific  and  rational,  and  has  its  place  in 
books  and  lectures  on  chemistry.  It  is  stated  that  it  is  the  effect  of 
carbonic  acid  on  the  hydrate  of  lime  which  remained  in  the  mortar. 
Mortar  is  a  very  interesting  object,  and  I  regret  that  I  cannot  enter 
more  fully  into  its  nature  and  process  of  hardening.  I'll  tell  you  so 
much,  that  the  burned  and  slaked  lime  used  for  its  preparation  is  a 
compound  of  lime  (oxidized  calcium)  and  water,  the  above-mentioned 
hydrate  of  lime.  This,  by  the  action  of  the  air,  is  changed  into  car- 
bonate of  lime.  This  change  takes  place  at  first  very  rapidly,  and  to 
the  extent  of  about  onc-lialf,  but  then  slower  and  slower,  so  that  in 
very  old  masonry  one  finds  frequently  some  of  the  original  hydrate  of 
lime.  This  is  a  perfectly  dry  substance,  which  yields  none  of  its  wa- 
ter to  air  which  is  dry  and  free  from  carbonic  acid.  When  changed 
into  carbonate  of  lime,  the  water,  which  as  a  hydrate  it  contained, 
chemically  combined,  is  set  free,  while  the  lime  and  the  carbonic  acid 
combine.  This  water  is  commonly  considered  to  produce  tlie  damp 
BpotB  which  appear  here  and  there  in  new  buildings.    It  has  been  im- 
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aginod  tliat  the  respiration  of  tlie  new  inmates  increases  the  amount 
of  carbonic  acid  in  the  air,  and  accelerates  the  process,  setting  tree 
the  water,  which  renders  the  wall  damp  and  chokes  up  its  pores. 

This  explanation  is  not  based  on  any  single  direct  observation 
made*on  the  wall  itself;  it  is  nothing  but  a  specious  conclusion.  Al- 
though hydrate  of  lime  exposed  to  air  which  contains  carbonic  acid 
changes  into  carbonate  of  lime,  no  one  has  ever  found  it  becoming 
moist.  The  liberation  of  the  water,  however  much  it  may  be  acceler- 
ated in  the  indicated  way,  is  unable  to  refill  the  pores  of  the  wall, 
which  were  supposed  to  be  already  filled  with  air.  To  do  this  it  would 
be  necessary  that  the  water  in  the  hydrate  should  not  have  occupied 
any  space,  or  that,  when  set  free,  it  underwent  such  an  expansion  as 
water  becoming  a  gaseous  substance.  All  scientific  analogies  and  ob- 
servations protest  against  this.  Changes  of  solid  into  liquid  bodies 
take  place  wit  liout  any  considerable  increase  of  volume  ;  it  is  different 
with  the  transition  of  lic^uids  into  gases  when  the  increase  is  very  con- 
sideralile. 

It  is  only  by  the  complete  choking  up  of  the  pores  by  water,  and 
the  complete  expulsion  of  the  air  from  the  surface  of  the  wall,  that 
the  damp  spots  can  be  formed  ;  and  the  freed  water  of  the  hydrate, 
which  cannot  fill  a  space  which  it  had  not  filled  while  in  its  former 
combination,  cannot  do  this.  So  the  absorption  of  the  carbonic  acid 
is  unable  to  produce  the  required  increase  of  volume. 

The  fresh  spots  in  new  buildings  can  only  arise  from  the  precipitar 
tion  of  water  from  the  air  on  the  walls. 

The  inhabitants  of  a  house  give  rise  to  a  great  amount  of  w^atery 
vapor,  not  only  by  the  functions  of  their  lungs  and  skin,  but  also  by 
the  numerous  manipulations  of  the  household,  such  as  cooking,  wash- 
ing, cleaning,  etc.  If  the  air  in  the  liouse  is  already  saturated  with 
water  in  proportion  to  its  temperature,  a  small  degree  of  cold  in  the 
wall  is  sufficient  to  produce  a  dew,  a  precipitation  of  water  from  the 
vapor,  just  as  one  sees  it  on  window-panes.  But  the  porous  wall  can 
imbibe  a  good  deal,  and  in  oM  buildings  we  may  see  the  windows 
sweating  profusely  while  the  walls  seem  to  remain  dry.  It  may  last 
a  long  time  before  a  well-constructed  wall  or  partition  gives  any  sign. 
They  go  on  condensing  water  till  their  pores  are  filled  and  all  the  air 
expelled — then,  not  slowly  and  gradually,  but  all  at  once,  numerous 
damp  spots  make  their  appe;^raiice. 

It  is,  therefore,  clear  why  those  youngsters  of  houses  are  so  much 
more  subject  to  damp  spots  than  their  brethren  of  more  mature  age. 
Their  walls  have  lost  just  enough  of  the  building-water  to  allow  the 
air  to  occupy  part  of  the  pores;  optically,  they  seem  dry,  but  still 
very  little  water  is  required  to  choke  up  the  pores  here  and  there 
anew,  and  wherever  this  takes  place  the  spots  break  out.  The  effect 
of  a  fire  is  very  instructive ;  nothing  produces  damp  spots  so  easily  in 
a  fresh  building  as  the  first  fire,  when  doors  and  windows  are  well 
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closed.  The  heat  from  the  fire  begins  by  Seating  the  places  nearest 
to  it)  and  a  good  deal  of  water  eTaporatee,  so  that  the  air  in  therooni 
must  oome  nearer  its  point  of  saturation.  But  at  a  distance  from  the 
fire,  the  walls  being  colder  than  the  air,  dew  Calls,  and,  if  the  pores 
still  contain  great  quantities  of  the  bailding*water,  they  soon  begin 
to  overflow. 

Another  proof  that  the  water  chemically  combined  with  the  hy- 
drate of  lime  is  not  able  to  fill  the  pores  when  it  becomes  liquid  lies 
in  its  proportionately  small  quantity.  A  boose  boilt,  let  ns  say,  with 
100,00a  bricks,  contains,  at  most,  about  38,000  ponnds  of  burned  lime. 
This  cannot  combine  with  more  than  about  10,000  pounds  of  water  in 
becoming  a  hydrate.  By  the  time  the  mortar  is  baid  and  set,  and  the 
building  becomes  inhabited,  probably  one-half  of  the  lime  bas  become 
a  carbonate,  and  there  remain  only  0,000  ponnds  of  water  in  the  re- 
maining hydrate,  which  is  five  per  cent,  of  the  whole  mass  of  100,000 
pounds  of  water  which  got  into  the  new  building  during  its  erection. 
If,  then,  the  other  ninety-five  per  cent,  of  the  building-water  were 
gone,  the  five  per  cent.,  or  even  ten  per  cent.,  remaining,  or  formed  by 
the  change  of  hydrate  into  carbonate  of  lime,  would  not  produce  the 
optical  phenomenon  of  dampness. 

I  have  dwelt  somewhat  longer  on  this  subject  because  it  is  indis- 
pensable for  a  correct  view  of  the  function  of  the  wall :  the  removal 
into  the  open  air  of  a  great  part  of  that  watery  vapor  which  develops 
itself  in  every  human  household.  Our  walls  have  to  swallow  a  good 
deal  of  that  vapor  as  water,  and  to  pass  it  on  through  their  body  that 
it  may  evaporate  on  their  outer  surface.  That  is  the  reason  why 
localities  looking  to  the  north,  or  shaded  from  the  sun,  are  so  much 
damper.  This  appears  most  clearly  in  unheated  places,  cliic  fly  at  the 
transition  from  winter  to  spring,  when  it  is  warmer  outside  than  in- 
side. We  are  glad  to  have  once  more  the  windows  open  to  let  the 
tepid  spring  air  gladden  the  cold  interior;  but  a  good  deal  of  water 
will  soon  be  seen  deposited  on  the  walls  and  the  objects  within  the 
rooms,  which  has  to  evaporate  just  as  from  a  new  building. 

You  are  now  well  aware  of  the  usefulness  of  porons  building-ma* 
terials ;  they  alone  can  make  dry  dwellings.  I  cannot  help  tliinking 
badly  of  all  the  substitutes  for  wood,  brick,  and  mortar,  which  have 
been  proposed,  as  zinc,  iron,  putty,  etc.  Perhaps  the  natural  functions 
of  the  mortar-wall  may  one  day  be  efficiently  exercised  by  something 
else;  for  the  present  it  has  not  been  done, and  will  not  be  done  as 
easily  as  many  so-called  practical  people  suppose. 

Let  me  just  relate  to  you  a  case,  which  shows  that,  without  a  cor- 
rect view  of  the  functions  of  walls,  an  apparently  excellent  plan  may 
just  produce  the  reverse  of  what  was  intended.  In  the  neighborhood 
of  iron-smelting  works,  the  slag  is  often  used  for  building-purposes. 
l%fs  material,  associated  with  other  stones,  does  very  well.  As  it 
exists  only  in  very  irregular  shapes,  it  requires  large  masses  of  mortar, 
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and  in  oar  case  this  was  believed  to  be  undcBirable.  So  it  was  de> 
eided  to  take  only  large  regular  pieces  for  the  erection  of  a  large 
workmen's  dwelling,  by  which  means  the  application  of  mortar  could 
be  reduced  very  mnch.  It  was  a  pleasure  to  sec  how  quickly  the 
building  proceeded,  and  how  much  more  quickly  it  got  dry  and  habi* 
table  than  other  buildings,  where  irregular  pieces  and  much  mortar 
bad  been  used.  As  soon  as  the  workmen  and  their  families  began  to 
live  in  the  new  building,  the  traces  of  damp  began  to  show,  and  at 
last  the  house  became  the  dampest, in  the  whole  establishment,  and 
remained  so.  The  thin  layers  or  bands  of  mortar  could  not  dispose 
well  of  the  water  which  was  deposited  from  the  air  in  the  house,  and 
this  was  the  worse,  as  the  slag  is  not  like  brick  and  mortar,  which 
sack  the  water  up,  but  is  a  vitrified  substance,  on  which  water  pre- 
cipitates as  on  a  window-pane. 

But  how  are  we  to  judge,  in  a  given  case,  wliether  a  house  is  suf- 
ficiently dry?  No  doubt,  in  every  locality  a  practical  experience 
establishes  itself,  founded  on  the  knowledge  of  the  usual  material,  the 
manner  of  building,  and  the  climate.  But  if,  as  in  some  countries, 
some  authority  has  to  declare  a  house  dry  and  habitaV)le  before  it  is 
to  be  let,  there  will  bo  no  end  of  disputes  between  this  authority  and 
the  proprietor,  because,  after  all,  apart  from  the  aije  of  tlie  building, 
the  verdict  of  the  experts  will  be  given  on  their  subjective  view,  not 
on  detiiiife  and  palpable  signs.  You  know,  already,  that  the  absence 
of  (lamp  spots  means  very  little.  Feelin<^  by  the  hand  the  temperature 
of  the  walls,  knocking  at  them  with  a  little  hammer,  are  all  of  not 
much  good.  Not  a  bad  plan  is  to  get  from  diftcrent  ])laces  in  the 
house  small  pieces  of  mortar,  and  to  have  them  examined  as  to  their 
contents  of  evaporable  wati  r,  which  oujjht  not  to  be  more  than  five 
per  cent,  of  the  weight.  Hut  we  may  liave  fallen  just  on  dry  places 
only,  and  get  considerably  deceived.  Direct  and  comparative  hygro- 
metric  observations  would  be  best,  but  the  necessary  preliminary  re- 
searches for  this  kind  of  examination  are  still  to  be  made. 

But  what  is  to  be  done  if  a  new  building  is  to  be  brought  quickly 
and  surely  into  a  condition  of  dryness?  I  have  been  obliged  to  shake 
your  belief  in  the  one  means  which  appeared  to  exist,  the  development 
of  carl)onic  acid  by  burning  charcoal  in  basins  or  open  stoves.  But 
I  shall  try  to  give  you  something  in  exchange  for  what  T  have  taken 
from  you.  This  something  is  nothing  but  an  appeal  to  wliat  we  have 
learned  above.  There  are  no  means  of  removing  the  w^ater  from  a 
fresh  building  but  by  letting  it  evaporate  into  the  air.  This  evapora- 
tion, you  know,  depends  on  the  temperature,  the  humidit;^  of  the  air, 
and  iis  velocity. 

Imagine  to  yourselves  a  moderately-sized  room  of  3,530  cubic  feet, 
and  the  temperature  and  humidity  of  the  air  at  the  above  given  mean 
averages.  As  one  cubic  foot  of  sucli  air  is  capable  of  taking  up  one 
additional  grain  of  water,  the  air  of  the  whole  room  will  take  up  3,680 
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gftmSy  or  abont  half  a  pound,  of  water.  Should  there  be  no  change 
of  the  «r,  matters  would  remain  so.  But  by  every  fresh  8/S80  feet 
of  air  coming  into  the  room  another  half-ponnd  of  water  would  be 
taken  up,  and  so  on.  Suppose  the  change  amounts  to  863  cabic  feet 
per  hour :  all  the  moisture  we  get  rid  of  per  hour  would  be  only  853 
grains  per  hour.  Bat  if  we  heat  the  room  to  68**  Fabr.,  for  instance, 
we  increase  the  tension  of  the  Taper,  i.  e.,  the  capacity  of  the  air  for  tak- 
ing up  water,  from  four  to  seyen  grains  per  cubic  foot,  so  that  each  cubic 
foot  of  fresh  air  entering  the  room  is  capable  of  taking  up  seven  instead 
of  four  that  means  four  grains  in  addition  to  its  original  humidity; 
In  consequence  of  this  increased  capacity,  the  858  cubic  feet  of  air 
take  up  1,412  instead  of  858  grains  of  water.  Bnt  by  the  increased 
difference  of  temperature  between  the  room  and  the  open  air,  yentila» 
tion  rises  from  858  to  2,100  cubic  feet  per  hour,  and  in  this  way  wc 
get  rid  of  more  than  twenty  times  as  much  water  as  if  we  left  the 
loom  unhealed. 

All  kinds  of  stoves  and  charcoal-dishes  act  only  as  sources  of  heat, 
and  not  as  sources  of  carbonic  aoid.  The  only  rational  and  efficient 
way  is  the  heating  of  aH  the  chimneys  and  MtaveSj  and  the  continual 
vmUUatum  qf  all  the  room$.  Ail  other  ways  are  of  no  use,  or  decep- 
tive. 

You  have  seen  that  the  wall  has  its  physiology,  a  life  of  its  own. 
Perhaps  yon  will  no  longer  find  it  so  strange  that  Master  Quince  intro- 
duces not  only  a  pale  moonshine  and  a  rough  lion,  bnt  also  a  sweet 
and  lovely  wall as  a  living  and  talking  person.  I  bad  many  things 
more  to  tell  you  about  the  wall,  but  I  have  still  another  subject  of 
special  importance  before  me— the  change  of  the  air  in  the  house,  or 
ventilation. 

We  have  seen  already,  in  speaking  of  our  clothes,  t};at  the  well- 
being  of  our  body  requires  a  continuous  current  of  air  to  flow  round 
ns,  and  for  the  same  reason  a  flow  of  air  must  take  place  continually 
from  the  o[)€n  air  through  our  dwellings.  It  used  to  be  a  current  be- 
lief that  in  the  still  air  of  our  houses  we  were  separated  and  shut  off 
fiom  the  external  air.  You  know  that  this  error  arises  from  our  nei-ves 
and  senses  believing  the  air  to  be  quite  calm  and  motionless,  although 
there  may  be  some  movement.  We  must  be  thankful  to  our  Creator 
for  this  our  error,  else  we  should  probably  have  ceased  to  exist.  How- 
ever anxious  we  may  have  been  to  shut  ourselves  up  from  the  external 
air,  we  still  remain  in  connection  and  intercourse  with  it.  No  house 
can  have  an  atmosphere  of  its  own ;  it  has  tliat  by  which  it  is  sur- 
rounded, which  travels  and  flows  through  it  slower  or  quicker,  w  liile 
the  house,  and  whatever  exists  and  goes  on  in  it,  have  no  other  power 
than  to  render  this  air  more  or  less  impure. 

This  pollution  must  not  overstep  a  certain  line,  and  this  line  de- 
pends on  the  proportion  between  the  pollution  and  the  change  and 
^dume  of  the  airnmrrent. 
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We  iAange  tad  i^ollate  the  sir  within  our  honsef  in  two  wmys : 
1.  By  admixture  of  BabstaDoee  which  were  not  in  the  air  when  it 
came  to  ns;  and,  2.  By  changing  its  normal  compoiitioD.  Both 
are  nnaToidable,  bnt  there  are  limits,  which  mast  not  be  overstepped. 
The  imparities  may  be  in  the  nature  of  gases,  or  dost.  Wc  often  be- 
come aware  of  them  by  our  senses,  by  sight,  by  taste,  moeUy  by  smelL 
The  last  aenae  is  exceedingly  sensitive  fur  many  anbstances ;  for  in- 
stance, traces  of  ethereal  oils.  Nothing  is  more  wonderful  thau  its 
aonteness  with  i^ome  savages  and  animals.  If  we  consider  the  minute- 
ness of  the  substances  left  by  hunted  game  on  the  soil,  which  it 
scarcely  touches  in  its  flight,  and  bow  the  dog  detects  them  even  a 
long  time  after,  we  cannot  sufficiently  admire  such  a  performance  of 
the  sense  of  smell.  Other  snbstances  make  themselves  known  in  other 
ways,  sometimes  by  some  phjrsiological  effect.  Oxide  of  carbon^  for 
instance — a  gas  which  is  generated  from  burning  charcoal — is  not 
perceived  by  any  of  our  senses,  but  if  it  is  present  in  air  to  the  extent 
of  a  half  per  cent,  only,  it  destroys  human  life  after  a  while.  A  few 
grains  of  veratria,  rubbed  doWn  into  a  powder,  will  set  all  the  persons 
in  the  room  sneezing.  Other  substances,  as  the  products  of  distilla- 
tion of  fats,  or  the  smoke  of  wood,  irritate  the  membranes  of  the  eyes. 
Other  vapors  and  kinds  of  dost  act  on  the  taste  ^  for  instance,  aloe- 
powder. 

We  rightly  consider  all  air,  which  acts  on  our  senses  or  our  feel- 
ings (iifferently  from  air  in  the  open,  to  be  polluted. 

The  see(>n<l  way  in  wliich  we  render  the  air  impure  on  its  journey 
through  our  liouses  is  that  of  altering  the  (piantities  of  its  compo- 
nents. We  deprive  it  of  oxygen  by  our  respiration,  by  the  burning 
of  lights  and  tires;  we  increase  its  carbonic  acid  and  its  water  by  the 
activity  of  our  lungs  and  skin,  and  by  numerous  proceedings  of  the 
houseliold. 

All  these  pollutions  and  alterations  are  partly  avoidable,  partly 
unavoidable.  Among  the  latter  are  those  by  our  lungs  and  skin,  be- 
cause we  cannot  live  without  producing  them.  To  tiie  former  belongs 
everything  that  from  want  of  cleanliness,  careless  treatment  of  waste 
and  refuse,  passes  into  the  air-current,  the  utilization  of  which  ought 
to  be  the  privilege  of  our  skin  and  lungs.  It  is  an  inexcusable  waste 
of  ventilation,  if  it  is  directed  against  avoidable  pollutions  of  the  air, 
besides  its  being  generally  of  not  much  use  for  this  purpose.  If  I  had 
a  nuisance  in  my  room,  I  should  be  a  fool  if  I  kept  it  there  and  trusted 
to  stronger  ventilation.  The  rational  way  is  to  do  away  with  the  pol- 
lutions, not  to  keep  them  and  to  fight  them  by  ventilation.  Without 
strict  cleanliness  in  a  house  or  public  institution,  all  contrivances  for 
vcntilat  ion  will  not  do  much  i^ood  ;  the  proper  domain  of  ventilation 
begins  where  cleanliness,  by  r;ij)id  removal  or  careful  shutting  up  of 
air-polluting  substances,  has  done  its  best.  It  is  only  against  the  de- 
terioration of  the  air  by  respiration  and  perspiration,  which  is  beyond 
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tlie  oontrol  of  eleaaliDesB,  that  Yentilation  can  direct  its  power,  and 
against  this  deterioration  this  power  mast  be  ohmfly  directed. 

Let  OS  now  consider  the  different  causes  of  the  motion  of  the  air. 
As  air  in  motion  is  wind  (venfM,  Latin),  ventilation  is  a  better  expres- 
sion than  ''airing."  Anything  which  disturbs  the  eqnitibrinm  of  a 
body  of  air,  prodaoes  motion  in  it  Its  immobility  supposes  eqnality 
of  temperatnre  and  specific  gravity,  and  also  of  mixture  in  q[nantity 
and  quality.  SsMh  conditions,  as  yon  may  suppose,  are  seldom  present, 
and  absolate  calmness  is  impossible.  Different  kinds  of  gases  tend 
to  intflrmix  in  every  direction,  even  contrary  to  their  specific  weight, 
•  process  which  is  called  diflbsion ;  but  this  kind  of  motion  is  not  in 
question  when  we  speak  of  ventilation.  Ventilation  means  the  setting 
in  motion  of  maoses  of  air  by  mechanical  pressure  and  the  dislodging 
of  whole  bodies  of  air  similarly  composed,  which,  for  that  reason,  are 
not  subject  to  diffiision. 

We  produce  ventilation  by  disturbbg  the  equilibrium  of  the  ur 
In  two  ways :  1.  By  producing  differences  of  temperature  between 
two  neighboring  bodies  of  air,  which  are  accessible  to  each  other ; 
2.  By  mechanical  pressure  on  or  driving  off  the  air  in  a  certain 
direction.  We  cause  the  same  motion  in  either  way,  but  the  first  we 
call  draughty  the  second  wind;  we  call  forth  a  draught  by  a  chimney, 
we  produce  a  wind  by  a  fan,  a  fan-wheel,  etc. 

These  two  factors  of  change  of  the  air  are  continually  active  in 
our  houses,  but  to  a  very  diflSarent  extent  at  different  times.  Our 
houses  stand  in  the  open  air,  which  is  never  quite  calm ;  even  if  it 
appears  so,  there  is  still  some  imperceptible  motion,  some  wind  dis- 
posable lor  ventilatioD.  Then  our  houses  are  either  colder  or  warmer 
than  the  surrounding  air.  They  act  just  like  large  chimneys.  If  they 
are  colder,  the  air  which  oomes  in  contact  with  them  gets  colder,  and 
a  downward  air-current  is  produced ;  if  they  are  wanner,  the  air  gets 
warmer,  and  an  ascending  current  is  established. 

It  is  evident  that  the  intensity  of  the  change  must  also  depend  on 
the  way  in  which  the  houHc  is  shut  up,  on  the  size  and  number  of  its 
apertures,  and  the  porosity  of  the  materials  it  is  built  with. 

For  this  reason  a  certain  amount  of  ventilation  is  always  taking 
place  wthout  any  special  arrangement  for  it,  but  its  strength  depends 
— 1.  On  the  amount  of  difference  of  temperature  between  outside  and 
inside ;  2.  On  the  strength  of  the  wind  or  air-motion  in  the  open ; 
i.  On  the  siae  of  the  apertures  which  are  open  to  the  change  of  the 
air.  We  may  call  the  first  two  the  air-motors,  the  last  the  air-media- 
tor or  janitor,  door-keeper ;  to  a  certain  degree,  they  can  take  each 
other's  place.  If  there  is  not  enough  difference  of  temperature,  as, 
for  instance,  in  summer,  the  wind  can  act ;  if  both  together  are  too 
weak,  opened  dooraand  windows  can  help.  In  winter,  when  the  dif- 
ference of  temperatnre  between  the  in-.and  out-door  air  is  consider- 
able, small  openings  allow  the  passage  of  as  much  air  as  lavge  open- 
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ings  during  Bammer,  beoaiue  the  difference  of  pretsnie  if  greater. 
When,  in  winter,  we  stay  in  an  unheated  room,  whose  temperatoxe  it 
only  slightly  above  that  of  the  outer  air,  ventilation  is  quite  M  weak 
as  in  Bummer;  the  air,  if  the  windows  remain  closed,  becomes  quite 
as  bad  by  oar  presence,  and  we  ought  to  air  the  room  as  in  summer; 
but  we  do  not,  because  we  want  to  protect  ourselves  against  the 
outside  cold.  The  dwellings  of  the  lower  classes  present  frequently, 
during  the  greater  part  of  winter,  this  form  of  defective  ventilation, 
which  gets  worse  with  the  length  of  the  cold  season.  In  the  be- 
ginning the  walls  are  still  dry  and  porous,  and  assist  tho  ventila- 
tion, 80  far  as  the  wind  helps  them  to  do  so  ;  but  in  proportion  as 
they  get  colder,  tliey  increasingly  condense  water  from  the  air  of  the 
house,  and  finally  become  so  choked  up  with  it  that  they  allow  no  air 
to  pass,  as  you  have  seen  in  our  moistened  piece  of  mortar.  Bad 
doors  and  windows,  unmended  window-panes,  remain  often  the  only 
routes  of  ventilation.  Poor  people,  in  complaining  of  them,  are  not 
aware  that  they  are  the  smaller  of  many  evils,  and  a  defect  without 
which  they  might  sufler  still  more. 

Many  of  you,  on  hearing  tliis,  may  be  gratified  by  an  unexpected 
personal  satisfaction.  Those  who  try  to  alleviate  the  poor  man's  win- 
ter by  gifts  of  fuel  not  only  procure  for  him  the  benefit  of  a  warm 
room,  but  also  of  a  better  and  purer  air  in  this  room.  You  may  con- 
sider this  as  a  scientific  parable,  showing  that  in  each  benevolent 
action  there  lies  a  further  blessing,  even  if  we  had  not  intended  it. 

It  follows,  from  these  fundamental  principles  of  ventilation,  that 
a  great  mistake  is  sometimes  made  in  large  dormitories.  In  the  morn- 
ing the  custom  is  to  open  the  windows,  and  to  let  them  remain  open 
all  day  long,  to  be  closed  only  just  before  bedtime.  The  poor  sleepers 
fancy  that  they  are  sleeping  all  night  in  a  pure  air.  Whoever  has  oc- 
casion to  enter  such  a  place  in  the  morning,  before  rising-hour,  starts 
back  before  this  "pure  air,"  which  had  only  been  renewed  during  the 
night  partially  and  accidentally,  and  is  so  loaded  with  all  kinds  of 
animal  emanations  that  it  presses  with  all  its  power  on  the  fresh 
comer.  If  there  is  no  suflRcient  difference  of  temperature  })etween 
outside  and  inside,  a  partial  opening  of  the  windows  during  a  winter 
night  is  just  as  necessary  as  during  a  summer  night,  as  far  as  regards 
the  change  of  the  air. 

The  bodies  of  the  sleepers  are  certainly  a  small  source  of  heat, 
and  such  large  sleeping-places  become  somewhat  warmed  by  the  hu- 
man heat  flowing  from  the  beds,  but  they  can  never  be  warmed  through 
And  through,  so  that  the  walls  could  become  warmer.  The  water 
vapor  exhaled  by  the  sleepers  condenses  against  the  walls,  and  goes 
on  obstrneting  their  pores  till  morning.  A  part  of  this  water  may 
eTaporate  during  the  time  that  the  windows  are  kept  open,  bnt  it  will 
be  only  a  part,  and  henoe  the  frequent  hreakiiig  out  of  damp  spots  in 
such  dormitories  in  the  course  of  the  winter. 
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There  was  a  belief  that  sleeping  in  the  cold  was  si  good  thing;  but 
1  cannot  iind  any  facts  proving  this  theory,  j)artic'ularly  do  compara- 
tive observations  about  the  wliolesonuiiess  of  heated  and  iinheated 
dormitories.  It  would  be  safer  to  say  that  experience  proves  that 
sleeping  in  the  cold  does  not,  generally,  do  harm.  If  a  single  person 
sleeps  in  a  large  cold  room  with  shut  doors  and  windows,  it  will  do 
him  no  harm  when  he  has  a  good  bed.  One  person  cannot  deteriorate 
the  air  of  an  unventilated  space  as  much  as  two  or  more.  The  bed  is 
a  garment,  an  apparatus,  wliich  is  of  great  use  for  our  heat-cconomy ; 
it  prevents  our  feeling  cold  even  in  the  coldest  dormitory,  but  the  bed 
is  no  ventilating  apparatus,  and  ventilation  must  be  provided  for  in 
another  way.  lie  that  wants  to  sleej)  safely  in  the  cold  must  have  a 
good  bed  and  a  large  space,  or  bad  windows  and  doors,  or  very  porous 
walls,  or  he  must  keep  his  windows  partly  open  in  winter  as  well  as 
in  summer. 

You  have  probably  now  the  desire  to  hear  from  me  how  much  air 
or  ventilation  a  person  wants  in  a  stated  time.  After  you  have  all  the 
while  heard  from  me  that  everything  is  full  of  air,  that  air  jienetrates 
everywhere,  and  that  it  is  extremely  difficult  to  jtrevent  its  passage, 
many  among  you  will  ask:  "What  need  is  there  of  special  contrivances, 
if  the  air  passes  through  each  briek,  through  mortar,  through  wood? 
Would  it  not  be  rather  desirable  to  protect  ourselves  against  this 
universal  aggression  of  the  air?" 

It  is  with  air  as  with  all  things  which  we  must  have — as  with 
money,  of  which  we  must  not  only  have  some,  but  sufficient — one  must 
have  as  much  as  one  requires.  Some  money  is,  after  all,  in  everybody's 
possession,  even  that  of  the  poorest  beggar. 

Till  some  time  ago,  ventilation  was  chiefly  considered  in  its  quali- 
tative aspect:  we  wanted  change  of  the  air,  and  were  satisfied  if  there 
was  one  aperture  for  it  to  go  out,  and  another  to  eome  in.  The  ques- 
tion about  the  quantity  of  this  air  was  never  put;  if  it  had  been 
known  how  much  was  really  wanted,  and  how  it  was  to  be  procured, 
that  amount  of  ventilation  which  was  often  paraded  would  have 
appeared  beggarly.  It  is  only  during  the  last  twenty  years  that  we 
Lave  acquired  clear  ideas  on  this  subject. 

We  deteriorate  the  air  of  a  closed  space  inevitably  by  using  it  for 
the  maintenance  of  our  respiration  and  perspiration.  To  which  de- 
gree, then,  may  we  alter  or  pollute  by  our  emanations  the  air  of  a 
closed  space,  without  going  so  far  as  to  injure  our  health  ?  This  leads 
us  to  another  preliminary  question:  What  standard  have  we  for 
measuring  the  deterioration  of  the  air? 

At  all  times  people  have  been  in  the  habit  of  making  some  estimate 
of  the  pollution  of  the  air  by  the  smell  imparted  to  it  by  the  respira- 
tion and  emanations  of  the  persons  staying  in  it.  This  estimate  is  of 
the  same  Value  as  that  we  have  spoken  of  when  on  the  subject  of  the 
water  in  the  walls.  The  smell  of  a  c#tain  air  need  not  be  in  any  kind 
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of  proportion  to  the  use  which  lias  been  made  of  it  already  for  the 
purposes  of  respiration  and  evaporation.  Besides,  smelling  is  a  very 
Bubjective  sensation,  of  very  different  excitability  in  different  persons. 
Although  generally  a  certain  rule  for  judging  tlie  air  of  a  room  may 
be  based  on  its  smell,  the  decision,  in  doubtiul  cases,  will  always  be  a 
Bubjective  one.  It  would  be  a  different  thing  if  we  could  lay  hold  of 
the  smelling  particles  in  the  air  of  the  room,  and  measure  or  weigh 
them,  and  compare  them  with  the  volume  of  air  they  were  taken  from; 
but  wc  hftve  no  method  of  doing  this;  everything  is  left  to  our 
noses. 

For  this  reason  I  considered  it  indispensable  to  look  about  for 
•ome  means  which  would  make  us  independent  of  our  subjective  esti- 
mate. I  started  from  the  excretion  of  carbonic  acid,  as  it  takes  place 
Crom  the  livmg  haman  body  \  its  quantity  in  the  air  can  be  ascertained 
easily  and  aeenimtely.  Thm  ia  some  in  the  open  air,  although  very 
little;  the  qneetion  was,  therefore,  to  find  out  its  increase  in  a  number 
of  inhabited  roomi,  with  notorioiuly  good  and  notoriously  bad  air, 
and  to  draw  a  eomparison.  The  correetoem  of  thia  proceeding  de- 
penda  on  the  supposition  that  there  aro  no  other  sooroes  of  carbonic 
aoid  bat  the  inmates,  that  there  are  no  burning  flames,  or  tobaooo* 
smoking,  ete.  I  will  not  say  that  I  consider  the  deteeled  carbonio  amd 
as  the  principal  drawback  to  such  air;  it  is,  in  my  mind,  the  measure 
only  for  all  the  other  alterations  which  take  place  in  the  air  simultane* 
ously  and  proportionately,  in  consequence  of  respiration  and  perspi- 
ration; its  increase  shows  to  what  degree  the  existing  air  has  been 
already  in  the  lungs  of  the  persons  present.  All  other  functions  in 
which  the  air  participates  keep  in  some  proportion  to  the  respiiation. 

A  series  of  examinations  have  resulted  in  the  oonvictbn  that  one 
▼olume  of  carbonic  acid  in  1,000  Tolumes  of  room-air  indicates  the 
limits  which  diyide  good  from  bad  air.  This  is  now  generally  adopted 
and  practically  proved,  always  provided  that  man  is  the  only  source 
of  carbonic  acid  in  the  space  in  question. 

Suppose  there  is  a  known  source  of  carbonio  acid:  the  determining 
the  amount  of  it  in  a  room  can  also  be  used  for  measuring  another 
element,  which  would  otherwise  defy  catoulation— I  mean  the  amount 
of  ventilation  of  a  closed  space  of  definite  construction.  Imagine  to 
yourselves  a  room  with  its  walls,  windows,  and  dows,  its  numberless 
penetrable  places  through  which  the  air  holds  ingress  and  egress.  It 
is  impossible  to  measure  the  velocity  of  the  air  at  each  crack,  to  meas- 
ure each  little  hole,  the  diameter  of  each  pore,  even  if  one  had  the  • 
means  of  measuring  such  minute  velocities  and  sections;  yet  still  we 
should  like  to  know  how  much  air  changes  in  a  given  space,  and  under 
different  external  cireumstances.  The  only  way  appeared  to  me  to  be 
to  mix  the  air  of  the  room  in  question  with  carbonic  acid  to  a  certain 
degree,  then  to  break  off  this  mixing,  and  to  observe  the  decrease  of 
the  acid  in  proportion  to  the  %tur  in  definite  times.  Knowing  the 
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amount  of  the  acid  in  the  exteiiiiil  atmospheie,  \vq  can  calculate  how 
much  of  the  latter  must  go  on  niixiug  itself  witli  the  room  air,  to 
wijich  carbDuic  acid  has  been  added,  in  order  that  the  proportion  of 
the  acid  nuiy  decrease  by  .so  and  ho  much  in  a  dctinite  time.  The 
action  of  diti'usion  or  absorption  may  generally  he  left  out  of  con-  • 
sideralion  in  this  calculation.  1  do  not  consider  this  method  to  be 
absolutely  correct,  but  I  have  found  it  quite  8ati^factory  when  a 
building  was  a  few  years  old,  and  quite  dry.  At  all  events,  until  a 
better  method  has  been  found,  we  must  keep  to  this  one,  even  if  it 
were  still  less  complete  than  it  is. 

By  researches  which  are  too  comjdicated  to  be  explained  in  a  pop- 
ular lecture,  it  has  been  found  that  the  ventilation  of  the  same  room 
or  space,  vhen  the  doors  and  windows  arc  shut,  undergoes  considera- 
ble and  defiuito  alterations  under  different  circumstances.  Ventilation 
has  been  found  to  be  much  greater  than  had  been  supposed  before. 
On  an  average,  in  spaces  in  which  the  air  kept  good,  there  existed  a 
ventilation  of  more  than  2,100  cubic  feet  per  head  and  hour.  It  is 
known  that  a  person  does  not  inhale  and  exhale  more  than  eighteen 
cabio  tet  of  air  per  hour,  and  so  it  was  thought  that  2,100  cubic  feet 
per  honr  was  a  ridiculously  large  quantity  for  od«  person. 

Bat  it  has  been  shown,  first  in  France,  not  by  calculation,  but 
quite  empirically  by  simple  experimenting,  that  this  qnantity  of  ven* 
tilation  is  not  more  than  is  absolutely  indispensable.  Alter  the  epi- 
demic of  cholera  of  1848,  the  erection  of  a  model  hospital  in  the  Fan- 
bonrg  Poiasonnidre  was  decided  upon,  and  the  Hdpital  la  Riboieiire 
was  erected,  which  was  to  be  furnished  with  artificial  ventilation. 
The  quantity  of  air  which  was  required  from  the  ventilating  appara- 
tus was  stated  in  the  plan.  It  was  believed  that  the  demands  put 
under  Noa.  4, 5,  and  7,  of  the  plan  for  ventilation,  were  extraordinarily 
large: 

4.  Contiauons  ventilation  of  warm  air  in  winter  and  cold  air  in 
summer  at  least  700  cubic  feet  per  honr  and  bed  in  the  large  wards. 

5.  Ventilation  during  the  day  only  at  850  cubic  feet  per  bed  in  the 
rooms  of  the  corresponding  pavilion. 

7.  The  ventilating  apparatna  mnst  haves  snrplna  of  strength,  in 
order  to  be  able  to  produce  in  all  or  some  wards  a  ventilation  doable 
thatsUted. 

The  air  was  partly  propeQed  by  fan-wheels,  partly  by  ventilating- 
flnes.  It  flowed  to  and  fro  through  pipes  in  the  wards,  and  its  veloc- 
ity conld  be  measured  easily  by  Anemometers. 

In  preliminary  experiments,  a  ventilation  of  850  cubic  feet  per  bed 
and  hour  was  tried,  bat  the  air  was  found  already  by  the  smell  to  be 
80  had  that  the  aatlioiities  congratulated  themselves  in  having  ]>ro- 
vided  for  doable  the  strength.  This  was  now  tried,  bnt  with  the 
same  result,  and  it  was  a  comfort  to  know  that,  for  extraordinary 
caseSy  another  900  cubie  feet  per  bed  and  honr  could  be  obtained ;  but 
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then  also  the  state  of  the  air  was  anything  but  desirable.  It  was  only 
with  2,120  cubic  feet  that  the  medical  and  other  authorities  foord 
themselves  satisfied. 

At  present  the  demands  for  ventilation  in  ranee  sonnd  very  dif- 
ferent from  what  they  were  about  twenty  years  ago^  They  are  now 
per  hour  aud  person : 

Hoapitila  for  ordinary  case*  ....  8,120— 8,490  euUe  feet 

**        wounded       .      .      .     '.      .  3,530  " 

"        epidflmics   6,300 

Prisons   1,76«  *• 

Woik8hop8>  ordinary   2,120  ** 

"       uhMdUiy   8^ 

Bameka^day   1,060  *• 

Di^t  .      .*   1,410—1,766 

Theatres   "         "  " 

Large  rooms  for  long  meetings    ....  2,120  ** 

*•      "       shorter  "     .      .      .      .  1,060  <* 

8ofa<Mtefiirebildi«&   484—  580 

adnltt   880—1,060 

Such  arc  the  changes  of  times. 

Now  tlio  many  crevices,  holes,  and  pores  in  our  dwellings  will  no 
longer  be  considered  by  you  as  unlimited  means  of  change  of  the  air, 
since  you  know  how  large  that  change  has  to  be ;  you  will  rather  feel 
anxious  whence  to  procure  such  enormous  quantities  when  you  sit 
quietly  within  your  four  walls  where  you  do  not  feel  the  least  draught, 
where  no  curtain  moves,  and  a  feather  lies  quietly  on  the  floor.  This 
sensation  of  calm  we  owe  to  the  insensibility  of  our  nerves — and  yet 
the  air  moves. 

In  order  to  give  you  some  idea  of  the  influences  of  differences  of 
temperature  of  more  or  less  well-shutting  doors  and  windows,  of  a  fire 
in  a  stove  opening  into  the  room,  and  of  the  ])arlial  opening  of  a  win- 
dow, I  will  give  you  shortly  the  results  I  obtained  with  the  aid  of  the 
carbonic-acid  measurement.  The  room  had  brick  walls,  and  its  size 
was  2,650  cubic  feet. 

With  a  differe  lice  of  temperature  of  34°  Fahr.  (66°  in-  and  32°  out- 
side), the  contents  of  the  room  changed  once  in  one  hour,  equal  to 
2,660  cubic  feet. 

With  the  same  diff*orence,  but  a  good  fire  in  the  stove,  whose  com- 
munication with  the  cliidiiu'v  was  made  as  free  as  ]>ossib]o,  the  change 
of  the  air  rose  to  3,320  cubic  feet,  or  about  tweiit y-five  per  cent.  When  ' 
all  ojienings,  crevices  in  windows  and  doors,  were  thoroughly  pasted 
up,  there  was  still  a  change  of  1,060  cubic  feet  per  hour,  or  a  fall  of 
twenty-eight  per  cent.  With  a  dittercnce  of  temperature  of  71°  in-  and  , 
64°  outside,  the  change  amounted  to  780  cubic  feet  only  per  hour. 
When  opening  a  window  of  eight  square  feet,  the  change  rose  to  1,060 
cubic  feet  per  hour.  Tiiese  quantities  are  instructive.  They  show 
that  a  difference  of  temperature  of  84°  with  carefully-shut  openings 
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•ad  ererioes  is  of  grc<itcr  influence  than  large  commnnicationa  with 
the  outer  air  at  a  small  difference  of  temperature. 

The  roaring  fire  and  the  draught  of  the  stove  produced  only  an 
iDCrease  of  700  cubic  feet — one-third  only  of  the  necessary  ventilation 
per  head.  I  have  examined  a  number  of  stoves  opening  into  the  room 
for  the  quantity  of  air  which  they  abstract  while  the  fire  burns.  The 
anemometer  siiowed  that  it  was  never  more  than  3,105  cubic  feet. 
Large  wards  in  hospitals,  schools,  etc.,  heated  by  one  open  fireplace 
or  stove,  are  sometimes  wron<:ly  believed  to  be  well  ventilated,  because 
one  perceives  the  air  rushing  into  the  same.  But  the  main  point  is  to 
know  the  quantity  of  required  air  and  the  quantity  of  outgoing  air. 

The  free  wall  of  a  room  of  mine  has  been  examined  fi»r  its  venti- 
lating power.  The  room  contained  2,660  cubic  feet,  and  at  9.5°  Fahr. 
difference  of  temperature  between  outside  and  inside,  the  spontaneous 
ventilation  through  each  square  yard  amounted  to  about  seven  cubic 
feet,  or  forty-three  gallons  per  hour. 

Marker  and  Schultze,  in  their  researches  on  the  spontaneous  ven- 
tilation of  stables,  have  found  for  one  square  yard  of  a  free  wall,  at 
9.5"  Fahr.  difference  of  temperature,  that  the  spontaneous  ventilation 
amounted  per  hour — 

With  walls  of  isndstone  to   4.7  cubic  feet 

«      *•        quarried  limestone  **    6.5   "  " 

a      «        t^rick  "    7.9   **  ** 

*•     •«       tuiiiceouB  limestone  "  lO.l   «*  ** 

«     «       mnd  •*  li.4  "  ** 

Domestic  tnimals,  according  to  Mftrker,  require  a  proportionately 
smaller  change  of  the  air  than  man.  Stable-air  may  contain  up  to 
thfee  per  mil  carbonic  acid.  While  man's  ventilation  reqaires  2,100 
eabic  feet  per  hour,  1,050  are  sufficient  for  full-grown  cattle,  although 
their  bodice  and  consnmption  of  air  are  so  much  lai^r.  The  ven- 
tilation of  stables  depends  chiefly  on  the  size  and  porosity  of  their 
free  vails.  It  has  been  fonnd  that  the  1,050  cubic  feet  mentioned 
above  were  fbmisbed  by — 

sue  sqiuura  feet  of  a  free  wdl  of  stndtlOM. 

lQ,gS    MM         MM     qvanied  ttuMitoiis. 

•«      "  «     «  brick. 

^tf     M     M         u    »      tufaoeona  limestone. 
7       «     «         M    ««  mud. 

A  stable  built  up  of  mud  can  therefore  shelter  many  more  animftls 
than  one  built  of  sandstone,  etc.  "  As  the  strength  of  the  natural 
ventilation  of  a  stable  does  not  depend  on  the  cubic  space  cf  the  Sta- 
ble, but  on  the  extent  of  its  ventilating  walls,  it  follows  that  in  a 
small  stable  a  proportionately  greater  ventilation  takes  place  than  in 
a  jrreater  one,  because  for  each  animal  there  is  more  Tentilnting  suP- 
face  with  equal  cubic  space." 
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This  proposition  naturally  applies  also  to  human  habitations.  The 
air  will  be  better  in  a  small  £Mnily  house  than  in  large  barracks ;  bet- 
ter in  a  cellular  than  in  a  common  prison,  where  the  day  and  night 
wards  are  large  but  crowded. 

The  question  arises,  "  What  is  to  be  done  in  all  oases  in  which  the 
natural  ventilation  of  the  inhabited  spaces  proves  insufficient,  and 
allows  the  carbonic  acid  to  become  more  than  one  per  1,000?"  I  i 
might  tell  yon  now  of  the  different  systems  of  ventilation,  the  contriv-  ' 
ances  and  apparatus  belonging  to  them ;  but  this  is  not  feasible  with- 
out models  and  designs.  And^  after  aU,  there  would  be  no  new  prin- 
ciples or  natural  laws  to  acquaint  you  with.  I  believe  I  have  made 
yon  sufficiently  aware  of  the  fundamental  facta  and  condition!  ns  to 
the  change  of  the  air  in  our  dwellings,  so  &r  even  that  you  are  now 
able  to  judge  for  yourselyes  whether  a  certain  plan  for  ventilation  is 
rational  or  not  We  haye  no  other  motors  for  changing  the  air,  but 
differences  of  temperature  and  motion  of  the  air,  which  we  can  call 
forth  either  by  heat  or  by  the  motion  of  wind-funs — or  which  we  must 
make  use  of  as  far  as  they  are  preexisting  In  the  atmosphere  surround- 
ing the  house.  By  these  two  means  we  can  produce  certain  perturba- 
tions in  the  equilibrium  of  the  air-columns,  and  through  this  certain 
degrees  of  velocity  in  the  motion  of  the  air. 

If  wc  know  the  transverse  section  of  the  inlets  and  outlets,  we 
have  only  to  multiply  their  surfaco  by  the  velocity  of  the  air,  and 
this  will  give  the  cubic  quantity  of  the  air  which  flows  through  the  | 
channels  in  a  certain  time.  If  we  know  the  required  quantity  of  air 
and  divide  it  by  the  transverse  section  of  the  channels,  wc  get  at  the 
velocity  of  the  air  in  the  channels.  We  ought  not  to  establish  a 
greater  velocity  than  nine  feet  per  second ;  it  is  better  to  enlarge  the 
channels.  These  quantities  must  then  be  compared  with  the  air  ^ 
required  by  each  person,  a  quantity  with  which  you  are  now  ac- 
quainted. 

If  you  take  up  the  question  of  artificial  ventilation  in  its  quanti- 
tative aspect,  you  protect  yourself  at  once  against  a  series  of  errors 
into  which  else  you  easily  fall.  Our  ordinary  dwelling-houses  need 
not  be  ventilated  artificially;  we  ought  never  so  to  crowd  them  that 
the  natural  means  of  ventilation,  as  diflfcrence  of  temperature,  motion 
of  the  air  in  the  open,  dry  and  porous  walls,  and  temporary  assistance 
by  the  architectural  openings,  are  insufficient  to  keep  undcfcriorated 
what  is  most  essential  for  our  health.  With  these  means  there  must 
go  hand-in-hand  the  greatest  cleanliness  in  all  parts  of  the  house,  and 
abstention  from  all  superfluous  and  avoidable  pollution  of  the  air  of 
the  house. 

Before  concluding,  I  am  desirous  of  considering  with  you  an  ex- 
pression wliieh  is  in  general  use,  but  the  frequent  cause  of  wrong 
views  about  tlie  change  of  the  air.  I  mean  the  word  drauffht.  All 
kinds  of  complaints  are  habitually  ascribed  to  it,  and  the  danger  of 
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draughts  is  one  of  the  few  hygienic  principles  which  have  become 
IhozongUy  popular.  Perhaps  this  was  not  all  profit,  because  with 
many  p^ple  ventilation  and  draaght  are  synonymona ;  they  are 
afraid  of  a  draaght  coming  from  an  open  window,  an  open  door,  and 
find  themselyes  in  collision  with  ventilation. 

There  is  certainly  and  frequently  danger  in  being  exposed  to  a 
draught — a  danger  which  has,  perhape,  been  overestimated,  because 
men  have  an  irresistible  desire  to  fix  a  certain  oanse  for  a  certain  evil. 
All  collision  19  avoided  if  the  proper  meanings  of  ntnHlaiUm  and 
draught  are  thoroughly  understood. 

Ventilation  is  the  necessary  change  of  the  air  in  a  closed  space, 
at  which  the  velocity  of  the  air  is  still  taken  for  a  complete  stillness, 
nnd  its  motion  takes  place  all  round  our  body.  It  must  not  be  more 
than  a  little  above  nineteen  inches  per  second. 

Draught  is  a  one-sided  cooling,  of  the  body,  or  some  part  of  it,  fre- 
quently caused  by  a  corresponding  motion  of  cold  air,  but  also  in 
other  ways,  as  by  increased  one-sided  radiation.  The  danger  is,  in 
the  first  instance,  the  local  perturbation  in  our  heat-economy,  which 
has  partly  local  consequences,  but  also  and  chiefly  disorders  the 
nerves,  acting  on  the  calibre  of  our  blood-vessels,  our  vaso-motor 
nerves,  which  have  to  regulate  the  outflow  of  our  heat.  When  we 
are  in  the  open,  and  the  air  is  in  more  motion  than  the  air  of  a 
draught,  we  speak  of  wind,  etc.,  but  seldom  of  draught,  because  the 
whole  air-current  flows  equally  all  round  us,  just  as  in  a  well-venti- 
lAted  room,  only  with  greater  velocity. 

The  vaso-motor  nerves,  regulating  the  circulation  in  our  skin,  are 
beyond  our  control,  and  we  cannot  bid  them  to  defend  us  simply  at 
the  place  attacked  by  the  draught.  They  know  only  how  to  serve 
our  heat-economy  when  the  outflow  of  heat  from  our  bodies  is  equal, 
or  nearly  so,  on  all  sides.  They  misunderstand  the  local  irritation 
for  one  spread  over  the  whole  surface,  and  act  at  once  on  this  error. 
If  one  perspires  and  goes  to  the  window  with  bared  neck  or  chest, 
one  feels  a  shiver  not  only  there  but  all  over  the  body,  and  the  per- 
spiration becomes  suppressed  accordingly.  The  blood  which  at  the 
time  filled  the  blood-vessels  of  the  glowing  skin  is  displaced  by  the 
contraction  of  its  channels;  but  by  the  misunderstanding  of  the 
vaso-motor  nerves  it  is  driven  not  only  from  the  exposed  parts  but 
from  the  wliole  surface  toward  the  internal  parts.  It"  one  or  some  of 
them  are  in  some  state  of  weakness,  danger  or  bad  consequences 
cannot  fail.  It  is  the  same  thing  as  with  a  large  quantity  of  cold 
water  taken  in  too  quickly  when  the  body  is  licated.  A  draught,  then, 
is  injurious  only  in  so  far  as  it  causes  perturbations  in  our  beat-econ- 
omy, and  as  these  perturbations  can  be  caused  in  different  ways  we 
oi^n  accuse  tlie  draught  wrongly. 

We  hear  often,  "I  don't  like  sitting  near  this  window,  close  to 
this  wall,*'  and  so  on ;    there  is  always  a  slight  draught  coming  from 
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there."  We  fancy  that  we  feel  the  draught,  the  motion  of  a  wind, 
but  it  is  mostly  increase  of  one-sided  heat-loes  by  radiation  toward 
the  cold  place.  People  generally  believe,  rather,  that  the  wji^l  comes 
through  the  walL  But  the  velocitj  of  Buch  a  wind  is  too  unall  to 
be  felt  as  air  in  motion^  and  a  piece  of  carpet  fixed  to  the  suspected 
wall  does  away  with  the  supposed  draught.  It  could,  therefore,  not 
b^  caused  by  the  air-rush  through  the  wall,  beoauae  the  carpet  ia 
many  times  more  permeable  to  air  than  the  wall. 

I  hope,  in  future,  ventilation  and  draught  will  be  to  your  mind 
two  distinct  things. 

SPIifOZA:  1677  AND  1877.* 

Br  BBNB8T  BENAN. 

ON  this  day  two  hundred  years,  in  the  afternoon,  and  at  about  this 
same  hour,  there  lay  dying,  at  the  age  of  forty-three,  on  the  quiet 
quay  of  the  Pavilioen^ragt  a  few  paces  hence,  a  poor  man,  whose  life 
had  been  so  profoundly  silent  that  his  last  sigh  was  scarcely  heard. 
He  had  occupied  a  retired  room  in  the  house  of  a  worthy  pair,  who, 
without  understanding  him,  felt  for  him  an  instinctive  veneration. 
On  the  morning  of  his  last  day  he  had  gone  down  as  usual  to  join  his 
hosts;  there  had  been  religious  Berviccs  that  morning;  the  gentle  phi- 
losopher conversed  with  the  good  ft)lk  about  what  the  minister  had 
said,  much  approved  it,  and  advised  them  to  confonn  themselves  there- 
to. The  host  and  hostess  (let  us  name  them;  their  honest  sincerity 
entitles  them  to  a  place  in  this  beautiful  Idyl  of  the  Hague  related 
by  Colerus),  the  Van  dcr  Spycks,  husband  and  wife,  went  back  to 
their  devotions.  On  their  return  home,  their  peaceful  lodger  was  dead. 
The  funeral,  on  the  25th  of  February,  was  conducted  like  that  of  a 
Christian  believer,  in  the  new  church  on  the  Spuy.  All  the  inhabitants 
of  the  district  greatly  regretted  the  disappearance  of  the  sage  who 
had  lived  among  them  aw  one  of  themselves.  His  hosts  preserved  his 
memory  like  a  religion,  and  none  who  had  approached  him  ever  spoke 
of  him  without  calling  him,  according  to  custom,  "  the  blessed  Spi- 
noza." 

About  the  same  time,  however,  any  one  able  to  track  the  current 
of  opinion  setting  in  among  the  professedly  enlightened  circles  of  the 
Pharisaism  of  that  day,  would  have  seen,  in  singular  contrast,  the 
much-loved  philosopher  of  the  simple  and  single-hearted  become  the 
bugbear  of  the  narrow  orthodoxy  which  pretended  to  a  monopoly  of 
the  truth.  A  wretch,  a  pestilence,  an  imp  of  hell,  the  most  wicked 
atheist  that  ever  lived,  a  man  steeped  in  crime — this  was  what  the 

'  Address  delivered  at  the  unveiling  of  the  moaument  at  tbe  Hague,  Febnurv  SL 
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ioHtary  of  the  Pavilioengragt  grew  to  be  in  the  opinion  of  right- 
thinking  theologians  and  philosophers  ! 

Portiaits  were  spread  abroad  exhibiting  him  as  "  bearing  on  his 
face  the  signs  of  reprobation."  A  distinguished  philosopher,  bold  as 
he,  but  less  consistent  and  less  completely  sincere,  called  him  "a 
wretch."  But  Justice  was  to  have  her  day.  The  human  mind,  attaining, 
in  Germany  especially,  toward  the  end  of  the  eighteenth  century,  to  a 
more  enlightened  theology  and  a  wider  philosophy,  recoginzed  in  Spi- 
noza the  precursor  of  a  new  gospel.  .Tacol)i  took  the  public  into  his 
confidence  as  to  a  conversation  he  had  held  with  Lessing.  He  had 
gone  to  Lessing  in  hopes  of  enlisting  his  aid  against  Spinoza.  "What 
was  his  astonishment  on  finding  in  Lessing  an  avowed  Spinozist ! 
'* 'Ev  icat  Trdv,"  said  Lessing  to  him — this  is  the  whole  of  philosophy. 
Him  whom  a  wliole  century  had  declared  an  atheist,  I^ovalis  pro- 
nounced a  "  God-intoxicated  man."  His  forgotten  works  were  pub- 
lished, and  eagerly  sought  after.  Schleiermacher,  Goethe,  Hegel, 
Schelling,  all  with  one  voice  ])roclaim  Spinoza  the  father  of  modern 
thought.  Perhaps  there  may  have  been  some  exaggeration  in  this 
first  outburst  of  tardy  reparation  ;  but  time,  which  sets  everything  in 
its  place,  has  substantially  ratified  Lessing's  judgment ;  and  in  the 
present  day  there  is  no  enlightened  mind  that  does  not  acknowledge 
Spinoza  as  the  man  who  possessed  the  highest  God-consciousness  of 
his  day.  It  is  this  conviction  that  has  made  you  decree  that  his  pure 
and  lowly  tomb  should  have  its  anniversary.  It  is  the  common  asser- 
tion of  a  free  faith  in  the  Infinite  that  on  this  day  gathers  together, 
in  the  spot  that  witnessed  so  much  virtue,  the  most  select  assembly 
that  a  man  of  genius  could  group  round  him  after  his  death.  A  sov- 
ereign, as  distinguished  by  intellectual  as  by  moral  gifts,  is  among  us 
in  spirit.  A  prince  who  can  justly  appreciate  merit  of  every  kind,  by 
distinguishing  this  solemnity  with  his  presence,  desires  to  ti  etify  that, 
of  the  glories  of  Holland,  not  one  is  alien  to  him,  and  that  no  lofty 
thinking  escapes  his  enlightened  judgment  and  his  philosophic  admi- 
ration. 

L 

The  illustrious  Baruch  de  Spinoza  w^as  bom  at  Amsterdam  at  the 
time  when  your  republic  was  attaining  its  highest  degree  of  glory  and 
power.  He  belonged  to  that  great  race  which,  by  the  influence  it  has 
exerted  and  the  services  it  has  rendered,  occupies  so  e.\ce})tional  a 
place  in  the  history  of  civilization.  Miraculous  in  its  own  way,  the 
development  of  the  Jewish  people  ranks  side  by  side  with  that  other 
miracle —  the  development  of  the  Greek  mind;  for  if  Greece,  from 
the  first,  realized  the  ideal  of  poetry,  of  science,  of  philosophy,  of  art, 
of  profane  life,  if  I  may  so  speak,  the  Jewish  people  has  ni:ide  the 
religion  of  humanity.  Its  prophets  inaugurated  in  the  world  the  idea 
of  righteousness,  the  revindication  of  the  rights  of  the  weak — a  re- 
vindication so  mnch  the  more  violent  that,  all  idea  of  future  recom-  ^ 
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pense  being  nnknown  to  them,  they  dreamed  of  the  realization  of  the 
ideal  upon  this  earth,  and  at  no  distant  ])eriod.  It  was  a  Jew,  Isaiah, 
who,  seven  hundred  and  fifty  years  before  Jesus  Christ,  dared  affirm 
that  sacrificL'S  are  of  little  importance,  and  that  one  thing  only  is 
needful :  purity  of  heart  and  hands.  Then,  when  earthly  events  seemed 
irremediably  to  contradict  such  bright  Utopias,  Israel  can  change  froot 
in  a  way  unparalleled. 

Transporting  into  the  domain  of  pure  idealism  that  kingdom  of 
God  with  which  earth  proves  incompatible,  one  moiety  of  its  children 
founds  Christianity,  the  other  carries  on,  through  the  tortures  of  the 
middle  ages,  that  imperturbable  protest:  "Hear,  O  Israel!  the  Lord 
thy  God  is  one  ;  holy  is  his  name."  This  potent  tradition  of  idealism 
and  hope  against  all  hope — this  religion,  able  to  obtain  from  its  ad- 
herents the  most  heroic  sacrifices,  though  it  be  not  of  its  essence  to 
promise  them  any  certainty  beyond  tiiis  life — this  was  the  healthy  and 
bracing  medium  in  which  Spinoza  developed  himself.  His  education 
was  at  first  entirely  Hebraic;  the  great  literature  of  Israel  was  his 
earliest,  and,  in  point  of  fact,  his  perpetual  instructress — was  the  medi- 
tation of  all  his  life. 

As  generally  happens,  Hebrew  literature,  in  assnming  the  char- 
acter of  a  sacred  book,  had  become  the  subject  of  a  conventional  exe- 
gesis, much  less  intent  upon  explaining  the  old  texts  according  to  the 
meaning  in  their  authors*  minds  than  on  finding  in  them  aliment  for 
the  moral  and  religious  wants  of  the  day.  The  penetrating  mind  of 
the  young  Spinoza  soon  discerned  all  the  defects  of  the  exegesis  of  the 
synagogue  j  the  Bible,  as  taught  him,  was  disfigured  by  the  accnmu- 
lated  perversions  of  more  than  2,000  years.  He  determined  to  pierce 
beyond  these.  He  was,  indeed,  essentially  at  one  with  the  true  fathers 
of  Judaism,  and  especially  with  that  great  Maimonides,  who  found  a 
way  of  introducing  into  Judaism  the  most  daring  speculations  of  phi- 
losophy. He  foresaw  with  wondrous  sagacity  the  great  results  of  the 
critical  exegesis  destined,  125  years  later,  to  afford  the  true  meaning 
of  the  noblest  productions  of  Hebrew  genius.  Was  this  to  destroy 
the  Bible?  Has  tliat  admirable  literature  lost  by  being  understood 
in  iti  veal  aspect  rather  tlian  relegated  outside  of  the  common  laws  of 
hnmanity?  Certainly  not.  The  tratbs  roTealed  by  science  invariably 
surpass  the  dreams  that  science  dispels.  The  world  of  Laplace  ex- 
ceeds in  beauty,  I  imagine,  that  of  a  Gosmas  Indicopleustes,  who 
pictured  the  universe  to  himself  as  a  casket,  on  the  lid  of  wUdi  the 
stars  glide  along  in  grooves  at  a  few  leagues  from  us.  In  the  same 
way,  the  Bible  is  more  beautiful  when  we  have  learned  to  see  therein 
— ^ranged  in  order  on  a  canvas  of  a  thousand  years— each  aspiration, 
each  sigh,  each  prayer  of  the  most  exalted  religious  consciousness  that 
ever  existed,  than  when  we  force  ourselves  to  view  it  as  a  book  unlike 
any  other,  composed,  preserved,  interpreted  in  direct  opposition  to  all 
the  ordinary  rules  of  the  human  intellect. 
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But  the  persecutions  of  the  middle  ages  had  produced  on  Judaism 
the  usual  effect  of  all  persecution  :  they  had  rendered  minds  narrow 
and  timid.  A  few  years  previously,  at  Amsterdam,  the  unfortunate 
Uriel  Acosta  had  cruelly  expiated  certain  doubts  that  fanaticism  finds 
as  culpable  as  avowed  incredulity.  The  boldness  of  the  young  Spi- 
noza was  still  worse  received;  he  was  anathematized,  and  had  to  sub- 
mit to  an  excommunication  that  he  had  not  courted.  A  very  old  his- 
tory this  !  Religious  communions,  beneficent  cradles  of  so  much  ear- 
nestness and  so  much  virtue,  do  not  allow  of  any  refusal  to  be  shut  up 
exclusively  within  their  embrace;  they  claim  to  im[)ri8on  forever  the 
life  that  had  its  beginnings  witi)in  them;  they  brand  as  apostasy  the 
lawful  emancipation  of  the  mind  that  seeks  to  take  its  flight  alone. 
It  is  as  though  the  egg  should  reproach,  as  ungrateful,  the  bird  that 
Jiad  escaped  therefrom.  The  egg  was  necessary  in  its  time;  when  it 
became  a  bondage,  it  liad  to  be  broken.  A  great  marvel,  truly,  that 
Erasmus  of  Rotterdam  should  feel  himself  cramped  in  his  cell;  that 
Luther  should  not  prefer  his  monkish  vows  to  that  far  holier  vow 
which  man,  by  the  very  fact  of  his  being,  contracts  with  truth  !  Had 
Erasmus  persisted  in  his  monastic  routine,  or  Luther  gone  on  distrib- 
uting indulgences,  they  would  have  been  apostates  indeed  !  Spinoza 
was  the  greatest  of  modern  Jews,  and  Judaism  exiled  him.  Nothing 
more  simple ;  it  must  have  been  so,  it  must  be  so  ever.  Finite  sym- 
bols, prisons  of  the  infinite  spirit,  will  eternally  }»rote8t  against  the 
effort  of  idealism  to  enlarge  them.  The  spirit,  on  its  side,  struggles 
eternally  for  more  air  and  more  light.  Eighteen  hundred  and  fifty 
years  ago  the  synagogue  denounced  as  a  seducer  the  one  who  was  to 
raise  the  maxims  of  the  synagogue  to  uneqnaled  glory.  And  the 
Christian  Church,  how  often  has  she  not  driven  from  iier  breast  those 
who  should  have  been  her  chicfcRt  honor!  In  cases  like  these,  our 
duty  is  fulfilled  if  we  retain  a  pious  memory  of  the  education  our  cliild- 
hoo<l  received.  Let  the  old  Churches  be  free  to  brand  with  criminal- 
ity those  who  quit  them ;  they  shall  not  succeed  in  obtaining  from  us 
any  but  grateful  feelings,  since,  after  all,  the  harm  they  are  able  to 
do  us  is  as  nothing  compared  to  the  good  they  have  done. 

n. 

Here,  then,  we  have  the  excommunicated  of  the  synagogue  of 
Amsterdam  forced  to  create  for  himself  a  spiritual  abode  outside  of 
the  home  which  rejected  him.  He  bad  great  sympathy  with  Chris- 
tianity, but  he  dreaded  all  chains;  he  did  not  embrace  it.  Descartes 
had  just  renewed  philosophy  hy  his  firm  and  sober  rationalism.  Des- 
cartes was  his  master.  Spinoza  took  up  the  problems  where  they  had 
been  left  by  that  great  mind,  but  saw  that,  through  fear  of  the  Sor- 
bonne,  his  theology  had  always  remained  somewhat  arid.  Oldenburg 
asking  him  one  day  what  fault  he  could  find  with  the  philosophy  of 
Descartes  and  of  Bacon,  Spinoza  replied  that  their  chief  fault  lay  in  ^ 
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not  sufficiently  occupying  tliemselves  with  the  First  Cause.  Perhaps 
his  reminiscences  of  Jewish  theology,  that  ancient  wisdom  of  the 
Hebrews  before  which  he  often  bows,  sujjgested  to  him  hij;her  views 
and  more  sublime  aspirations  in  tliis  matter.  Not  only  the  ideas  held 
by  tlje  vulgar,  but  those  even  of  thinkers  on  Divinity,  appeared  to 
him  inadequate.  He  saw  plainly  that  there  is  no  assigning  a  limited 
part  to  the  Infinite;  that  Divinity  is  all,  or  is  nothing;  that  if  the 
Divine  bo  a  reality,  it  must  pervade  all.  For  twenty  years  he  medi- 
tated on  these  problems  without  for  a  moment  averting  his  thoughts. 
Our  distaste  nowadays  for  system  and  abstract  formula  no  longer 
permits  us  to  accept  absolutely  the  propositions  within  which  he  had 
thought  to  contirie  the  secrets  of  the  Infinite.  For  Spinoza,  as  for 
Descartes,  the  universe  was  only  extension  and  thought ;  chemistry 
and  physiology  were  lacking  to  that  great  school,  which  was  too  ex.- 
clusively  geometrical  and  mechanical.  A  stranger  to  the  idea  of  life, 
and  those  notions  as  to  the  constitution  of  bodies  that  chemistry  was 
destined  to  reveal — too  much  attached  still  to  the  scholastic  expres- 
fiions  of  substance  and  attribute — Spinoza  did  not  attain  to  that  living 
and  fertile  Infinite  shown  us  by  the  science  of  Nature  and  of  history 
as  presiding  in  space  unboaoded,  over  a  development  more  and  more 
intense ;  bat,  making  allowance  for  a  certain  drynees  in  expression, 
what  grandeur  there  is  in  that  inflexible  geometrical  deduction  leud- 
ing  up  to  the  sapreme  propodtion,  **It  k  of  the  nature  of  the  Sub- 
•tanee  to  develop  ttaelf  neoefliarily  by  an  infinity  of  infinite  attribatea 
infinitely  modified  1"  God  ia  Alina  abeolate  thought,  uniyersal  eon* 
aoionanesa.  The  ideal  exists,  nay,  it  ia  the  tnie  ezistenee;  all  else  is 
mere  appeacanee  and  lUToliiy.  Bodies  and  sonls  ate  mere  modes  of 
whieh  God  is  the  substance:  it  ia  only  the  modes  that  fail  within 
duration ;  the  sabstanoe  is  all  in  eternity.  Thus,  God  does  not  prove 
himself;  his  ezistenee  results  from  his  sole  idea;  everything  supposea 
and  oontaina  him.  God  is  the  condition  of  all  existence,  all  thought. 
If  God  did  not  exut,  thonght  would  be  able  to  conceive  more  than 
Nature  oould  furnish— whioh  ii  a  eontradietion. 

Spinoza  did  not  clearly  disoem  universal  progress;  the  world,  as 
he  conceives  it,  seems  as  it  were  crystallised  in  a  matter  which  is 
incorruptible  extension,  in  a  soul  that  is  immutable  thonght;  the  sen- 
timent of  God  deprives  him  of  the  sentiment  of  man ;  forever  face  to 
face  with  the  Infinite,  he  did  not  suiBciently  perceive  what  of  the 
Divine  conceals  itself  in  relative  manifestations;  but  he,  better  than 
any  other,  saw  the  eternal  identity  whioh  constitutes  the  baris  of  all 
transitory  evolutions.  Whatever  is  limited  seems  to  him  frivolous, 
.  and  unworthy  to  occupy  a  philosopher.  Bold  in  flight,  he  soared 
atraight  to  the  lolly,  snow^vered  sumnuts,  without  casting  a  glance 
on  the  rich  display  of  life  springing  up  on  the  mountain's  side.  At 
an  altitude  where  every  breast  but  his  own  pants  hard,  he  lives,  he 
enjoys,  he  nourishes  there,  as  men  in  general  do  in  mild  and  temper* 
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ate  regions.  What  he  for  his  part  needs  is  the  glacier-air,  keen  and 
penetrating.  He  does  not  ask  to  be  followed ;  he  is  like  Moses,  to 
whom  secrets  unknown  to  the  crowd  reveal  themselves  on  the  lu  ights. 
But  be  sure  of  tiiis  :  he  was  the  seer  of  his  age  \  be  was  iu  hifi  own 
day  the  one  who  saw  deepest  into  God. 

in. 

It  might  have  been  supposed  that,  all  alone  on  those  snowy  peaks, 
he  would  turn  out  in  human  alfuirs  wrong-headed,  uto})ian,  or  pcorn- 
fully  skeptical.  Noilnng  of  the  kind.  He  was  incessantly  occupied 
with  the  application  of  his  principles  to  human  society.  The  pessi- 
mism of  Hobbes  and  the  dreams  of  Thomas  More  were  equally  repug- 
nant to  him.  One-half,  at  least,  of  the  "  Theologico-Political  Trea- 
tise^' w*hich  appeared  in  1670,  might  be  reprinted  to-day  without 
losing  any  of  ils  appropriateness.  Listen  to  its  admirable  title: 
"Tractatus  Theologico  -  Politicus,  continens  dissertationes  aliquot, 
quibus  ostenditur,  libertatcm  philosophandi  non  tantum  salva  pietate 
et  reipablica)  pace  posse  concedi,  scd  eamdem  nisi  cum  pace  reipu- 
blicaj  ipsaque  pietate  tolli  non  j)0S8e."  For  centuries  past  it  had  been 
supposed  that  society  rested  on  metaphysical  dogmas.  Spinoza  dis- 
cerns profoundly  that  these  dogmas,  assumed  to  be  necessary  to 
humanity,  yet  cannot  escape  discussion  ;  that  revelation  itself,  if  there 
be  one,  traversing,  in  order  to  reach  us,  the  faculties  of  the  human 
mind,  is  no  less  than  all  else  amenable  to  criticism.  I  wish  I  could 
quote  in  its  entirety  that  admirable  Chapter  XX.,  in  which  our  great 
publicist  establishes  with  masterly  skill  that  dogma — new  then,  and 
still  contested  in  our  own  day — which  styles  itself  liberty  of  con- 
science. 

"The  final  end  of  the  state,"  he  says,  "consists  not  in  dominating  over 
men,  restraining  them  by  foarn,  subjecting  them  to  tlie  will  of  otlicrs,  but,  on 
the  contrary,  in  pennitting  each  one  to  live  in  all  possible  security  ;  that  is  to 
nj,  in  preserving  intact  the  natural  right  of  eaoh  to  live  withont  injury  to  him* 
■df  or  othen.  No,  I  aay,  the  sfeite  hat  not  Hor  itt  end  ihe  tnmfoRDation  of 
men  from,  roasonable  bolngi  into  animals  or  antomata;  it  haa  for  end  00  to 
act  that  its  dtixena  thonld  in  Moority  develop  aoul  and  body,  and  make  free  nso 
of  their  reason.  Hence  the  tme  end  of  the  state  ia  liberty.  Whosoever  means 
to  respect  the  rights  of  a  sovereign  should  never  not  in  opposition  to  his 
decrees;  but  each  baa  the  right  to  think  what  he  will,  and  to  say  what  he  thinks, 
provided  he  content  himself  with  speaking  and  teaching  in  the  name  of  pure 
reason,  and  do  not  attempt  on  his  private  authority  to  introduce  innovations 
into  the  state.  For  example :  a  citizen  who  demonstrates  that  a  certain  law  is 
iqnignant  to  sonnd  reason,  and  holds  that  for  that  eanse  it  oo^^t  to  be  abro- 
gated—if he  inbrait  bis  opiniona  to  the  jodgment  of  the  sovereign,  to  whom 
alone  it  belongs  to  establish  and  to  abolish  laws^  and  if  meanwhile  he  acta. in  no 
wise  contiarj  to  law-^ihai  man  eertainlj  deserveo  well  of  the  state  as  the  best 

citizens,  .  .  . 

"Even  if  wo  admit  the  possibility  of  so  stifling  men's  liberty  and  laying 
such  a  yoke  upon  them  that  they  dare  not  even  whisper  without  the  approba- 
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tion  of  the  sovereign,  never,  most  surely,  can  they  bo  prevt'nted  from  tliinking 
they  will.  What,  then,  mudt  ensued  That  men  will  think  one  way  and  speak 
another ;  that,  oooaequently,  good  fidtlH^  i^rtue  nott  neeewify  to  tlie  atato 
will  become  oomipted ;  that  adoUtion— ft  detestable  thing-— and  perfidy  will  be 
had  in  repate,  entailing  the  decadence  of  all  good  and  healthy  morality.  What 
can  be  more  disastrous  to  a  state  than  to  exile  honest  citizens  as  evil-doerSi 
becaose  thej  do  not  share  the  opinions  of  the  crowd  and  are  ignorant  of  the 
art  of  feigning?  AVhat  more  fatal  than  to  treat  as  enemies  and  doom  to  death 
men  whose  only  crime  is  that  of  thinking  independently  ?  The  scatiold,  which 
should  be  the  terror  of  the  wicked,  is  thus  turned  into  the  glorious  theatre 
where  virtue  and  toleration  diine  out  in  all  their  lustre,  and  publicly  cover  the 
sovereign  majesty  with  opprobriom.  Beyond  qoeetion  there  ia  oniy  one  thing 
to  be  learned  from  aneh  a  spectude:  to  imitate  thoie  noble  martyra;  or,  if  one 
fears  death,  to  become  the  cowardly  flatterers  of  power.  Nothing,  then,  is  so 
full  of  peril  as  to  refer  and  wibmit  tu  divine  rights  matters  of  pure  ipecolationy 
and  to  impose  laws  on  opinions  which  are,  or  may  be,  subjects  of  discussion 
among  men.  If  the  authority  of  tlie  state  limited  itself  to  the  repression  of 
actions  while  allowing  impunity  to  words,  controversies  would  less  often  turn 
into  sedition!.'* 

More  sagacious  than  many  so-called  practical  meD,  our  specnlator 
RcoR  perfectly  well  that  the  only  durable  gOTemments  are  the  reason- 
ablo,  ami  that  the  only  reasonable  govemtnents  are  the  constitutiooaL 
Far  from  absorbing  the. individual  in  the  state,  he  gives  him  solid  goar- 
anteea  against  the  state's  omnipotence.  lie  ia  no  revolutionary,  bat  a 
moderate ;  he  transforms,  explaina^  but  does  not  destroy.  Uia  God 
ia  not  indeed  one  who  takes  pleasure  in  cereinonieSj  sacrifices,  odor  of 
incense,  yet  Spinoza  has  no  design  whatever  to  overthrow  religion  ; 
he  entertains  a  profound  veneration  for  Christianity,  a  tender  and  a 
sincere  respect.  The  supernatural,  however,  has  no  meaning  in  his 
doctrine.  According  to  his  principles,  anything  out  r>r  Nature  would 
he  out  of  being,  and  therefore  inconceivable.  Prophets,  revealefs, 
have  been  men  like  others: 

**  It  is  not  Cfahiking^  bat  dreamtngv**  he  says,  **to  hold  that  propbflte  have  had 
a  homan  body  and  not  a  human  soul,  and  tliat  oonaeqQeDtly  th^  knowledge 

and  their  sensations  have  been  of  a  different  aatare  from  onrs.  .  .  .  The  pro- 
phetic faculty  has  not  been  the  dowry  of  one  people  only — the  Jewish  people. 
The  quality  of  Son  of  God  lufs  not  been  the  privilege  of  one  man  only.  .  .  . 
To  state  my  views  openly,  I  tell  you  that  it  is  not  nbHohifely  necessary  to  know 
Christ  after  the  flesh ;  but  it  is  otherwise  when  we  speak  of  that  Son  of  God, 
that  is  to  say,  that  eternal  Wisdom  of  God,  which  has  manifested  itself  in  all 
things,  and  more  ftdly  in  the  homan  eoul,  and  above  all  in  Jesoa  Ohriat  With- 
out this  wisdom  no  one  oan  attdn  the  state  of  beatitode^  afaioe  it  alone  teadiea 
us  what  is  true  and  what  is  false,  what  ia  right  and  what  ia  wrong.  ...  As  to 
what  certain  Churches  have  added.  ...  I  have  expressly  warned  you  that  I 
do  not  know  what  they  mean,  and,  to  speak  frankly,  I  may  confera  that  they 
seem  to  me  to  Ite  u-^in^  the  same  sort  of  language  as  if  they  spoke  of  a  circle 
assuming  the  nature  of  a  square." 

Was  not  this  exactly  what  Schleiermaoher  said?  And  as  to  Spi- 
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noza,  the  fellow-founder  with  Richard  Simon  of  Biblical  cxcgcsiy,  was 
not  he  the  precursor  of  those  liberal  theologians  who  liave  in  our  own  . 
day  shown  that  Christianity  can  retain  all  its  glory  without  super- 
naturalism?  His  letters  to  Oldenburg  on  the  resurrection  of  Jesus 
Christ,  and  of  tlie  manner  in  which  St.  Paul  understood  it,  are  mas- 
terpieces which  a  hundred  years  later  would  have  served  as  the  mani- 
festo of  a  whole  school  of  critical  theology. 

In  the  eyes  of  Spinoza  it  signifies  little  whether  mysteries  be 
understood  this  way  or  that,  ])rovided  they  be  understood  in  a  pious 
sense.  Keligion  has  one  aim  only,  piety  ;  and  we  are  to  appeal  to  it 
not  for  metaphysics,  but  for  practical  guidance.  At  bottom  there  is 
but  one  single  thing  in  Scripture,  as  in  all  revelation  :  "  Love  your 
neighbor."  The  fruit  of  religion  is  biebsedness,  each  one  participat- 
ing in  it  according  to  his  capacity  and  his  efforts.  The  souls  that  are 
governed  by  reason — the  philobophic  souls  that  have,  even  in  this 
world,  their  life  in  God — are  safe  from  death;  what  death  takes  from 
them  is  of  no  value ;  but  weak  or  passionate  souls  perish  almost 
entirely,  and  death,  instead  of  being  for  them  a  simple  accident, 
involves  the  foundation  of  their  being.  .  .  .  The  ignorant  man  who 
lets  himself  be  swayed  by  blind  passions  is  agitated  in  a  thousand 
different  directions  by  external  causes,  and  never  enjoys  true  peace  of 
soul ;  for  him,  ceasing  to  suffer  means  ceasing  to  be.  The  soul  of  the 
wise  man,  on  the  other  hand,  can  scarcely  be  troubled.  Possessing 
by  a  kind  of  eternal  necessity  the  consciousness  of  itself  and  ol  God 
and  of  things,  he  never  ceases  to  be,  and  ever  preserves  the  soul's 
true  peace. 

Spinoza  could  not  endure  his  system  to  be  considered  irreligious  or 
subversive.  The  timid  Oldenburg  did  not  conceal  from  him  that  some 
of  his  opinions  seemed  to  certain  readers  to  tend  to  the  overthrow  of 
piety.  **  Whatever  accords  with  reason,"  replied  Spinoza,  "  is  in  my 
belief  most  favorable  to  the  practice  of  virtue."  The  pretended  supe- 
riority of  coarsely  positive  conceptions  as  to  religion  and  a  future  life 
found  him  intractable.  "  Is  it,  I  ask,  to  cast  off  religion,"  he  was 
wont  to  say,  **  to  acknowledge  God  as  the  Supreme  Good,  and  thence 
to  conclude  that  he  must  be  loved  with  a  free  soul  ?  To  maintain 
that  all  our  felicity  and  most  perfect  freedom  consists  in  that  love — 
that  the  reward  of  virtue  is  virtue,  and  that  a  blind  and  impotent 
sonl  finds  its  punishment  in  its  blindneBA— >i8  this  a  denial  of  all  re- 
ligion?" At  the  root  of  all  such  attacks  be  traced  meanness  of  souL 
According  to  him,  any  one  who  felt  irritated  by  a  disinterested  relig- 
ion involantarily  ootifessed  reason  and  virtue  to  baTe  no  charm  in  his 
eyes,  and  that  his  pleasure  would  lie  in  living  to  indulge  his  paBUonB 
if  he  were  not  restrained  by  fear.  Thus,  then,**  he  would  add, 
Buch  a  one  only  abstains  from  evtt  and  obeys  the  Diyine  eommand- 
nient  fesrretfolly  as  a  Blare,  and  in  fetani  for  this  Blavery  expects  firom 
God  rewaxds  which  have  infinitely  more  value  in  his  eyes  than  the 
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Divine  law.  The  more  aversion  and  estrangement  from  good  he  may 
hare  felt,  the  more  he  hopes  to  be  leoompensed,  and  imagines  that 
they  who  are  not  restrained  by  the  same  fear  as  luDMelf  do  what  he 
woald  do  in  tli^  oaaO' '  that  li  to  say,  live  lawlessly.**  Spinoia  held 
with  reasoD  that  thia  aiaiioer  of  seeking  heaTon  was  contrary  to  reft- 
son,  and  that  thero  is  an  absardity  in  pretending  to  gain  God*a  fiiYor 
by  owning  to  him  that,  did  one  not  dread  hin,  one  would  not  love. 

IV. 

He  was,  boweTer,  well  aware  of  the  danger  of  interfering  with 
beliefs  in  which  few  admit  these  sobtile  distinctions.  Couth  was  his 
motto,  and,  his  friends  baving  made  him  aware  of  the  explosion  that 
the  ''Ethioa"  would  infallibly  produce,  he  kept  it  unpublished  till 
his  death.  He  bad  no  literary  vanity,  nor  did  he  seek  oelebrity— 
possibly,  indeed,  because  he  was  sure  to  obtain  it  without  seekmg. 
He  was  perfeotly  happy— he  has  told  us  so ;  let  us  take  him  at  his 
word.  He  has  done  still  better:  he  has  bequeathed  us  bis  secret 
Let  all  men  listen  to  the  recipe  of  the  Prince  of  Athdsts  foit  the 
discovery  of  happiness :  it  is  the  love  of  God.  To  love  God  is  to  live 
in  God«  Life  in  God  is  the  best  and  most  perfect  because  it  is  the 
reasonablest,  happiest,  fullest— in  a  word,  because  it  gives  us  more 
being  than  any  other  life,  and  satisfies  most  completely  the  Amda- 
mental  desire  that  constitutes  our  essence. 

Spinosa's  whole  practical  liib  was  regulated  according  to  these 
maxims.  That 'life  was  a  masterpiece  of  good  sense  and  judgment. 
It  was  led  with  the  profound  skill  of  the  wise  man  who  desires  one 
thing  only,  and  invariably  ends  by  obtaining  it.  Never  did  policy 
so  well  combine  means  and  end.  Had  he  been  less  reticent,  he  would 
peril  a  ps  have  met  the  same  fate  ns  the  unfortunate  Aeosta.  Loving 
truth  for  its  own  sake,  he  was  indifferent  to  the  abuse  that  his  con- 
staocy  in  speaking  it  entailed,  and  answered  never  a  word  to  the 
attacks  made  on  him.  For  his  part,  be  attacked  no  one.  ^  It  is  for- 
eign to  my  habits,'*  he  said,  "  to  look  out  for  tho  errors  into  which 
authors  have  fallen."  Had  he  desired  to  be  an  official  personage,  his 
life  would  no  doubt  have  been  traversed  by  pcrRocution,  or  at  least 
by  disgrace.  He  was  nothing,  and  desired  to  be  nothinor.  Ama 
ne$eiri  was  his  desire,  as  well  as  that  of  the  author  of  the  "Delmita- 
tione."  He  sacrificed  everything  to  peace  of  mind,  and  in  so  doing 
thoro  vruB  no  selfishness,  for  his  mind  was  of  importance  to  the  world. 
He  frequently  refused  wealth  on  its  way  to  him,  and  desired  only 
what  was  absolutely  necessary.  The  King  of  France  offered  him  a 
pension ;  he  declined.  The  Eleotor  Palatine  offered  him  a  chair  at 
Heidelberg.  "Your  freedom  shall  be  complete,"  he  "was  told,  "for 
the  prince  is  convinced  that  you  will  not  abuse  it  to  disturb  the  estab- 
lished religion."  "  I  do  not  very  well  understand,"  he  replied,  **  within 
what  limits  it  would  be  necessary  to  confine  that  philosopbical  free- 
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dom  granted  me  on  condition  of  not  disturbing  the  established  re- 
ligion ;  and  then,  again,  the  instruction  I  bestowed  on  youth  w  ould 
hinder  niy  own  ud\  ance  in  philosophy.  I  have  only  succeeded  in 
procuring  for  niysi*lf  a  tranquil  life  by  the  renunciation  of  all  kinds 
of  public  teaching."  lie  felt  that  his  duty  was  to  think.  lie  thought, 
in  fact,  for  humanity,  wrbose  ideas  he  forestalled  by  more  thau  two 
centuries. 

The  same  instinctive  sagacity  was  carried  by  him  into  all  the 
relations  of  life :  he  felt  that  public  opinion  never  permits  a  man  to 
be  daring  in  two  directions  at  once.  Being  a  freetliinkt  r,  he  looked 
upon  himself  as  bound  to  live  like  a  saint.  But  I  am  wrong  in  saying 
this.  Was  not  this  pure  and  gentle  life  rather  the  direct  expression  of 
his  peaceful  and  lovable  consciousness?  At  that  period  the  atheist 
was  pictured  as  a  villain  armed  with  daggers.  Spinozii  was  through- 
out his  whole  lifetime  humble,  meek,  pious.  His  enemies  were  ingenu- 
ous enough  to  object  to  this ;  they  would  have  liked  him  to  live  com- 
formably  to  the  conventional  type,  and,  after  the  career  of  a  demon  in- 
carnate, to  die  in  despair.  Spinoza  smiled  at  this  singular  pretension, 
and  refused  to  oblige  his  enemies  by  changing  bis  way  of  life.  He 
had  warm  friends;  he  showed  himself  courageous  at  need ;  he  protested 
against  popular  indignation  wherever  he  thought  it  unjust.  Many 
disappointments  failed  to  shake  his  fidelity  to  the  republican  party ; 
the  liberality  of  his  opinions  was  never  at  the  mercy  of  eTenti.  What, 
perhaps,  does  bim  more  honor  still,  he  possessed  the  esteem  andstneere 
af&etion  of  the  simple  beings  among  whom  be  lived.  Nothing  is  eqnal 
in  value  to  the  esteem  of  the  lowly ;  their  judgment  is  almost  always 
that  of  God.  To  the  worthy  Yan  der  Spycks  he  was  evidently  the  very 
ideal  of  a  perfect  lodger.  No  one  ever  gave  less  trouble,'*  was  their 
testimony  given  some  years  after  bis  death  to  Ck>]ems.  While  in 
the  bouse  he  inconvenienced  nobody ;  he  spent  the  best  part  of  his 
time  qiuetly  in  his  own  room.  If  he  obaneed  to  tire  himself  by  too 
protracted  meditation,  he  wonld  come  down-stairs  and  speak  to  the 
fiimily  about  any  subject  of  common  talk,  even  about  trifles."  In  fact, 
there  could  never  have  been  a  more  affiible  inmate.  He  would  often 
bold  conversations  with  bis  hostess,  especially  at  the  time  of  her  con- 
finements, as  well  as  with  the  rest  of  the  household  when  any  sorrow 
or  sickness  befell  them.  He  would  tell  the  children  to  go  to  divine 
service,  and,  when  they  returned  fh>m  the  sermon,  ask  them  how  much 
they  remembered  of  it.  He  almost  always  strongly  seconded  what 
the  preacher  had  said.  One  of  the  persons  he  most  esteemed  was  the 
pastor  Oordes,  an  excellent  man  and  good  expounder  of  the  Script- 
ures ;  sometimes,  indeed,  he  went  to  hear  him,  and  he  advised  his 
host  never  to  miss  the  preaching  of  so  able  a  man.  One  day  his 
hostess  asked  him  if  he  thought  she  conld  be  saved  in  the  religion  she 
professed.  **Your  religion  is  a  good  one,**  he  replied  ;  ''you  should 
not  seek  any  other,  nor  doubt  that  yours  will  procure  salvation  if^  in 
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atuohiog  yourself  to  piety,  jroa  lead  at  the  same  time  a  peaceful  aod 
tranquil  life." 

His  temperance  and  good  management  were  admirable.  His  daily 
wants  were  provided  for  by  a  handicraft  in  which  he  became  rery 
skillfnl — the  polishing  of  lenses*  The  Van  der  Spycks  made  over  to 
Colems  scraps  of  paper  on  which  Spinosa  bad  noted  down  his  ex- 
penses; these  averaged  about  fourpence  halfpenny  a  day.  He  was 
Tery  careful  to  settle  his  accounts  every  quarter,  so  as  neither  to  spend 
more  nor  less  than  his  income.  He  dressed  simply  if  not  poorly,  but 
bis  aspect  radiated  serenity.  It  was  evident  that  he  had  found  out  a 
doctrine  which  gave  him  perfect  content. 

He  was  never  elated,  and  never  depressed ;  the  equability  of  his 
moods  seems  wonderful.  Perhaps,  indeed,  he  may  have  felt  some  sad- 
ness when  the  daughter  of  his  professor.  Van  den  Ende,  preferred 
Kerkering  to  him;  but  I  suspect  that  he  soon  consoled  himselfl 
"Reason  is  my  enjoyment,"  lie  would  say,  "and  the  aim  I  have  in 
this  life  is  joy  and  serenity.*'  He  objected  to  any  praise  of  sadness. 

"It  is  superstition,"  be  maintainod,  ''that  sets  up  sadness  as  good,  and  all  that 
tends  to  joy  as  eviL  God  wcNild  show  himself  envioas  if  be  took  pleasore  in  my 
impotenoe  and  in  the  ills  I  suffer.  Bather  in  proportion  to  the  greatness  of  our 
joy  do  we  attain  to  a  greater  perfection  and  pertiolpate  more  ftiUj  in  the  divine 

nature.  .  .  .  Joy,  therefore,  can  never  be  evil  so  long  as  it  be  regolated  by  tlio 
law  of  our  tnie  utility.  A  virtuous  life  is  not  a  sad  and  sombre  one,  a  life  of 
privations  and  austerity.  How  should  the  Divinity  take  pleasure  in  the  spectacle 
of  my  weakness,  or  impute  to  me,  as  meritorious,  tears,  sobs,  terrors — signs  all 
of  an  unpoteot  soul?  Yes,"  he  added,  emphatically,  "it  is  the  part  of  a  wis© 
man  to  use  the  things  <tf  tbto  life,  and  enjoy  tliem  as  much  as  possible ;  to  recruit 
himself  by  a  temperate  snd  appetising  diet;  to  charm  h!s  senses  with  the  per- 
fume and  the  brilliant  verdure  of  pkmts;  to  adorn  his  very  attire;  to  enjoy  mosic, 
games,  spectacles,  and  every  diversion  that  anyone  can  bestow  on  himself  with- 
out detriment  to  character.  ...  We  are  inn-^antly  spoken  to  of  repentance^ 
humility,  death  ;  but  re[>entance  is  not  a  virtue,  hut  the  consequence  of  a  weak- 
ness. Nor  is  humility  oue,  since  it  springs  in  man  from  the  idea  of  his  inferiority. 
As  to  the  thought  of  death,  it  is  the  daughter  of  fear,  and  it  is  in  feeble  souls 
that  it  sets  up  its  home.  .  .  .  The  things  of  all  others.''  he  would  sav.  "about 
which  a  free  roan  thhiks  least  is  death.  Wisdom  lies  in  the  contemplation  not 
of  death,  but  of  life."  ^ 

V. 

Since  the  .lays  of  Epiotetus  and  Marcus  Aurelius,  no  life  had  been 
witnessed  so  profoundly  penetrated  by  the  sentiment  of  the  Divine. 
In  the  twelfth,  thirteenth,  sixteenth  century,  rationalistic  philosophy 
had  umnbered  very  great  men  in  its  ranks,  but  it  had  had  no  saints. 
Occasionally  a  very  repulsive  and  hard  element  had  entered  into  the 
finest  characters  amoni;  Italian  freethinkers.  Religion  had  been 
utterly  absent  from  tho<e  lives  not  less  in  revolt  arrainst  hnman  than 
divine  laws,  of  which  the  last  example  was  that  of  poor  Vaninl  Here, 
on  the  contrary,  we  have  religion  producing  free  thought  as  a  part  of 
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piety.  Kcligion  in  a  system  raoh  as  this  is  not  a  portion  of  life:  it  is 
life  itself.  That  which  is  seen  to  matter  here  is  not  the  being  in  pos- 
session  of  some  metaphysical  phrases  more  or  less  con-ect :  it  is  the 
giving  to  one's  life  a  sure  pole,  a  supreme  direction — the  ideal. 

It  is  by  so  doing  that  your  illustrioas  countryman  has  lifted  up  a 
banner  which  still  avails  to  shelter  beneath  it  all  who  think  and  feel 
nobly.  Yes,  religion  is  eternal;  it  answers  to  the  fir^t  need  of  prinii- 
tive  as  well  as  of  civilized  man ;  it  will  only  perish  with  humanity  it* 
aelf— or,  rather,  its  duappearance  would  be  the  proof  that  degenerate 
bmnanity  was  about  to  reenter  the  mere  animalism  out  of  which  it  had 
emerged.  And  yet  no  dogma,  no  worship,  no  formula,  can  in  these 
days  of  oars  exhaust  the  religious  sentiment.  We  must  confront  with 
each  other  these  seemingly  contradictory  assertions.  Woe  to  him 
who  pretends  that  tiie  era  of  religions  is  past !  Woe  to  him  who 
imagines  it  possible  to  restore  to  the  old  symbols  the  force  they  had 
when  they  leaned  upon  the  imperturbable  dogmatism  of  other  days  ! 
With  that  dogmatism  we,  for  our  part,  must  needs  dispense;  we  must 
dispense  with  those  fixed  creeds,  sources  of  so  many  struggles  and 
divisions,  but  sources  no  less  of  such  fervent  convictions;  we  most 
giro  up  believing  that  it  is  our  part  to  hold  down  others  in  a  faith  we 
no  longer  share*  Spinoza  was  right  in  his  horror  of  hypocrisy:  hy- 
pocrisy is  cowardly  and  dishonest,  hut,  above  all,  hypocrisy  is  useless. 
Who  is  it,  indeed,  that  is  deceived  here  ?  The  persistency  of  the 
higher  classes  in  unqualifiedly  patronizing,  in  sight  of  the  uncultivated 
classes,  the  religious  reforms  of  other  days,  will  have  but  one  effect : 
that  of  impairing  their  own  authority  at  those  times  of  crisis  when  it 
is  important  that  the  people  should  still  beiievQ  in  the  reason  and  the 
virtue  of  a  few. 

Honor,  then,  to  Spmosa,  who  has  dared  to  say  :  "  Reason  before  all.** 
Reason  can  never  be  contrary  to  the  well-understood  interests  of  liu- 
manity.  But  we  would  remind  those  who  are  carried  away  ])y  unre- 
flecting impaUence,  that  Spinoza  never  conceived  of  roliiiioiis  revolu- 
tion as  being  anght  else  than  a  transformation  of  forniulns.  Accord- 
ing to  him,  what  was  fundamental  went  on  subsisting  under  other 
terms.  If  he,  on  one  hand,  energetically  repudiated  the  tin  ocralic 
power  of  the  clergy,  as  distinguished  from  civil  society,  or  tlie  ten- 
dency of  the  state  to  occupy  itself  with  metaphysics,  on  the  other 
band,  he  never  denit'd  either  the  state  or  religion  :  he  wished  the  state 
tolerant  and  relicjion  free.  We  wish  for  nothing  more.  One  cannot 
impose  on  others  beliefs  one  does  not  possess.  That  the  believers  of 
other  days  made  themselves  peri^ccntors,  ])roved  tliem  tyrannical,  but 
at  least  consistent;  as  for  ns,  if  we  were  to  act  ns  tliey  did,  we  should 
be  simply  alisurd.  Oar  religion  is  a  sentiment  ('a])al)lo  of  clothing 
itself  in  numerous  forms.  These  forms  are  free  from  being  equally 
good;  but  not  one  of  them  has  strength  or  authority  to  expel  all 
Others.   Freedom— this  is  the  last  word  of  Spinoza's  religious  policy. 
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Let  H  be  the  last  word  of  our? !  It  is  the  most  honest  conne ;  it 
may,  perhaps,  also  be  tbe  most  effioacioiu  aod  certain  for  tbe  progress 

of  civilization. 

HamaDity,  indeed,  advances  on  the  way  of  progress  by  prodigioas- 
ly  aneqaal  step».  The  rude  and  violent  Esau  is  out  of  patience  with 
the  slow  pace  of  Jacob's  flock.  Let  us  give  time  to  all.  We  may 
not,  indeed,  permit  simplicity  and  ignorance  to  hinder  the  free  move- 
ments of  the  intellect,  but  let  us  not  either  interfere  with  the  slow 
evolution  of  less  active  intelligences.  The  liberty  of  absurdity  in 
these  is  the  condition  of  the  liberty  of  reason  in  those.  Services  ren- 
dered to  the  human  mind  by  violence  are  not  services  after  all.  That 
such  as  lay  no  stress  on  truth  should  exercise  const niint  in  order  to 
obtain  outward  submission,  what  can  be  more  natural  ?  Hut  we,  who 
believe  that  truth  is  something  real,  and  deserving  of  supreme  re- 
spect, how  can  we  dream  of  obtaining  by  force  an  adherence  which  is 
valueless  except  as  the  fruit  of  free  conviction?  We  no  longer  admit 
sacramental  formulas  operating  by  their  own  virtue  indej)endently  of 
the  mind  of  him  to  whom  they  arc  applied.  In  our  eyes,  a  belief  has 
no  worth  if  it  be  not  gained  by  the  reflection  of  the  individual — if  he 
have  not  understood  and  assinnlated  it.  A  mental  conviction  brought 
about  by  superior  order  is  as  absolute  nonsense  as  love  obtained  by 
force  or  sympathy  by  command.  Let  us  promise  to  ourselves  not  only 
to  defend  our  own  liberty  against  all  who  seek  to  attack  it,  but,  if 
net'd  be,  to  defend  the  liberty  of  those  who  havt*  not  always  respected 
ours,  and  who,  it  is  probable,  if  they  were  the  masters,  would  not  re- 
spect it. 

It  is  Holland  that  had  the  glory,  more  than  two  hundred  years 
ago,  to  demonstrate  tbe  possibility  of  these  theories  by  realizing 
them. 

"Must  we  prove,"  said  Spinoza,  "that  this  freedom  of  thonpht  pive«  rise  to 
no  serious  inconvenience,  and  that  it  is  competent  to  keep  men,  openly  diverse 
in  their  opinions,  reciprocally  respectful  of  each  others  rights?  Examples 
abound,  nor  need  we  go  fipr  to  seek  them.  Let  us  instance  the  town  of  Amster- 
dam, whose  considerable  growth^aa  object  of  admfaration  to  other  natfons— Is 
simply  the  firdt  of  thb  freedom.  In  the  midst  of  this  flooriahing  ropablic,  this 
emhient  dty,  men  of  all  nations  and  sD  sects  live  together  in  most  perfect  con- 
cord ;  .  .  .  and  there  is  no  sect,  however  odious,  whose  adepts,  provided  tfiey 
do  not  offend  n^^tinst  the  rights  of  any,  may  not  meet  with  public  aid  and  pro- 
tectiou  before  the  magistrates." 

Descartes  was  of  the  same  opinion  when  be  came  to  ask  from  this 
country  the  ealm  essential  to  his  thinking.  Later— thanks  to  that 
noble  privilege  of  a  free  land  so  gloriously  maintained  by  your  fathers 
against  all  opponents  I— yonr  Holland  became  tbe  asylum  where  the  bo- 
man  intellect,  sheltered  from  the  tyrannies  that  ovenpread  Europe, 
found  air  to  breathe,  a  public  to  comprehend  it,  organs  to  multiply  its 
ToicCy  then  gagged  elsewhare. 
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Deep,  aHSuredly,  are  the  wouiuls  of  our  age,  and  cruel  are  its  per^ 
plexities.  It  can  never  be  with  impunity  that  so  many  problems  pre- 
sent themselves  all  at  once  before  the  elements  for  solving  them  are 
in  our  possession,  ll  is  not  we  w^ho  have  shattered  that  ]>aradise  of 
crystal,  with  its  silver  and  azure  gleams,  by  whicli  so  many  eyes  have 
been  ravished  and  consoled.  But  there  it  is  in  frannicnts ;  what  is 
shattered  is  shattered,  and  never  will  iin  earnest  spirit  undertake  the 
puerile  task  of  bringing  back  ignorance  destroyed  or  restoring  illu- 
sions dispelled.  The  populations  of  great  towns  have  almost  every- 
where lost  faith  in  the  suj)ernatural ;  were  we  to  sacritice  our  convic- 
tions and  our  sincerity  in  an  attempt  to  give  it  them  back,  we  should 
not  succeed.  But  the  supernatural, as  formerly  understood,  is  not  the 
ideal. 

The  cause  of  the  supernatural  is  compromised,  the  cause  of  the 
ideal  is  untouched;  it  evt-r  will  be.  The  ideal  remains  the  soul  of  the 
world,  the  permanent  God,  the  primordial,  ethcient,  and  Final  Cause  of 
this  universe.  This  is  the  basis  of  eternal  religion.  We,  no  more 
than  Spinoza,  need,  in  order  to  adore  God,  miracles  or  self-interested 
prayers.  So  long  as  there  be  in  the  liuman  heart  one  fibre  to  vibrate 
at  the  sound  of  what  is  true,  just,  and  honest ;  so  long  as  the  instinc- 
tively pure  j)r(.'fer  purity  to  life;  so  long  as  tin  re  ))e  found  friends  of 
truth  ready  to  sacrifice  their  repose  to  science  ;  friends  of  goodness  to 
«levf)te  themselves  to  useful  and  holy  works  of  mercy;  woman-hearts 
to  love  whatever  is  worthy,  beautiful,  and  pure  ;  artists  to  render  it 
by  sound,  and  color,  and  inspired  accents — so  long  will  God  live  in 
ll!*.  It  could  only  be  when  egoism,  meanness  of  soul,  narrowness  of 
mind,  indifference  to  knowledge,  contempt  for  human  rights,  oblivion 
of  what  is  great  and  noble,  invaded  the  world — it  could  only  be  tlnn 
that  God  would  cease  to  be  in  humanity.  But  far  from  us  thoughts 
like  these ! 

Our  aspirations,  our  sufferings,  our  very  faults  and  rashness,  are 
the  proof  that  the  ideal  lives  in  us.  -Yes,  human  life  is  still  something 
divine  !  Our  apparent  negations  are  often  merely  the  scruples  of  timid 
minds  that  fear  to  overpass  the  limits  of  their  knowledge.  They  are 
a  worthier  homage  to  the  Divinity  than  the  hypocritical  adoration  of 
a  sjtirit  of  routine.  God  is  still  in  us  ;  believe  it.  God  is  in  us  I  l^t 
JJeus  in  vobis. 

Let  us  all  unite  in  bending  before  the  great  and  illustrious  thinker 
who,  two  hundred  years  ago,  proved  better  than  any  other,  botli  l>y  the 
examples  of  his  life  and  by  the  power,  still  fresh  and  young,  of  his 
Avorks,  how  much  there  is  of  spiritual  joy  and  holy  unction  in  thoughts 
like  these.  Let  us,  with  Schleiermaeher,  j)ay  the  honiaiie  of  the  best 
we  can  do  to  the  ashes  of  the  holy  and  misunderstood  Spinoza : 

"  The  sublime  spirit  of  the  world  penetrated  him  ;  the  infinite  was  his  hcgin- 
ning  and  his  end ;  the  universal  his  only  and  eternal  love.  Living  in  holy  iiino- 
oeoce  and  profoond  humility,  he  contemplated  himself  in  the  eternal  world,  and 
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saw  that  he,  too,  was  for  that  world  a  mirror  worthy  of  love.  He  W9A  ftill  of  re- 
ligion and  full  of  tlio  holy  spirit ;  and  therefore  ho  appears  to  us  solitary  and 
nnequaled,  master  in  his  art,  but  lifted  above  the  profane,  without  diacipleSi  and 
without  right  of  citizenship  anywhere.'* 

That  right  of  oituensliip  yon  are  now  al>oat  to  confer  on  him. 
Yonr  monument  will  be  the  link  between  his  genius  and  the  earth. 
His  spirit  will  brood  like  a  guardian  angel  oyer  the  spot  where  his 
rapid  journey  among  men  came  to  its  end.  Woe  to  him  who,  in  pass- 
ing by,  should  dare  to  level  an  insult  at  that  gentle  and  pensive  figure ! 
He  would  be  punished  as  all  Tulgar  hearts  are  punished — ^by  his  very 
vulgarity  and  his  impotence  to  comprehend  the  divine.  Spinoza, 
meanwhile,  from  lus  granite  pedestal  shall  teach  to  all  the  way  of  hap- 
piness he  himself  had  found ;  and  for  ages  to  come  the  cultivated  man 
who  passes  along  the  Pavilioengragt  will  inwardly  say,  It  is  hence, 
perhaps,  that  Gtod  has  been  seen  most  near  I  ** — CoMlemfMrofy  J?«visio. 

>■» 

TJBANSMISSIOJJf  OF  EXCITATIONS  IN  SENSOKY 

NERVES.* 

Bt   PAUL  BERT. 

PHTSIOLOGISTS  are  as  yet  by  no  means  agreed  whether  the 
nerves  which,  from  their  special  functions,  have  been  termed 
motor  and  sensor  nerves,  are  in  their  essential  properties  identical  or 
different ;  in  other  words,  whether  a  sensor  nerve  can  transmit  excita- 
tions whose  result  is  motion,  and  vice  vena.  We  do  not  even  know 
whether  an  excitation  produced  midway  in  the  length  of  a  nerve  is 
simultaneously  propagated  in  both  directions,  centiifugally  and  cen- 
tripetally.  The  admirable  experiments  made  by  Philipeaux  and  Vul- 
pian  to  determine  these  knotty  questions  are,  as  Yulpian  was  the  first 
to  observe,  susceptible  of  a  different  interpretation  from  that  unani- 
mously put  upon  them  by  the  world  of  science. 

Such  being  the  state  of  the  case,  I  thought  it  advisable  to  take  up 
again  an  experiment  I  had  made  in  1863,*  but  which  I  had  neglected 
to  prosecute,  in  view  of  the  apparently  far  more  conclusive  and  fkr 
more  general  results  obtained  by  the  able  experimenters  just  named. 
This  experiment  I  have  now  completed,  and  strengthened  against  any 
objection  that  might  have  been  raised  ap:ainst  it. 

If  wc  pinch  a  Rcnnor  nerve  at  any  point  of  its  length,  the  pain  that 
is  folt  clearly  ghows  that  the  c  xcitation  is  propagated  in  the  centripe- 
tal direction  ;  but  of  a  centrifugal  propagation  we  know  nothing,  for 
the  very  simple  reason  that  at  the  terminal  extremity  of  the  nerve 

1  Trsnslated  from  the  fVenoh  bj  J.  Fitzgerald,  A.  IL 
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there  is  no  nervous  apparatus  of  perception.  But  if  we  can  bring  this 
extremity  into  relation  with  the  perceptive  centre,  tlie  brain,  we  shall 
see  whether  there  is  sensatioD,  which  would  imply  centrifugal  propa- 
gation. 

The  means  employed  in  bringing  about  this  condition  of  things  id 
very  simple  indeed.  I  remove,  for  the  length  of  two  or  three  centi- 
metres, the  skin  from  the  tip  of  a  young  rat's  tail,  and  insert  the  flayed 
j3art  into  the  subcutaneous  cellular  tissue  through  an  opening  made 
ill  fljc  skin  of  the  animal's  back.  A  few  stitches  suffice  to  liold  the 
parts  in  place,  and  soon  they  adhere  firmly,  the  rat^s  tail  then  having 
the  wuate  form. 


Fio.  1.— Eat  wrm  Tip  or  Tail  uuamco  urro  tbb  Dobsal  Tiwcb. 


Eight  montlis  later  T  cut  the  tail  in  two,  thus  leaving  two  caudal 
Ktubs.  Immediately  after  section,  the  dorsal  stub  was  manifestly  sen- 
sitive; and  when  it  was  pinclied  vigorously,  the  rat  would  squeal  and 
run  oft  Hence  it  plainly  appears  that,  in  this  fragment  of  a  tail,  the 
excitation  of  the  sensor  nerves  is  propagated  irom  the  thick  to  the 
slender  end,  or  in  a  direction  inverse  to  what  is  held  to  be  the  normal 
course.  The  process  was  about  as  follows  :  the  sensor  nerves  distrib- 
uted to  tlie  extremity  of  the  tail,  on  being  wounded  by  the  removal 
of  the  skin,  united  with  the  sensor  nerves  of  the  dorsal  region,  which 
in  like  manner  had  been  cut  into.  In  due  course  of  time  the  nerve- 
cicatrix  became  able  to  transmit  the  shocks  (whatever  their  nature) 
■which  an  excitation  produces  in  a  nerve.  When,  now,  we  pinch  the 
extremity  of  the  dorsal  stub,  the  shock  is  transmitted  along  the  ex- 
cited caudal  nerve,  passes  through  the  cicatrix,  and  follows  the  dorso- 
cutaneous  nerve  into  the  s])inal  marrow,  which  carries  it  to  the  brain, 
where  it  results  in  a  sensation  of  pain. 

The  history  of  the  case  will  be  readily  understood  on  examining 
the  following  diagram,  in  which,  for  simplicity's  sake,  I  have  repre- 
sented only  one  of  the  nerve-filaments  of  the  tail  {N  C)  and  one  of 
the  nerve-filaments  of  the  back  {D  N). 

But  this  sensibility  of  the  dorsal  fragment  begins  to  grow  less  on  ^ 
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the  second  day  after  section,  and  soon  it  is  gone.  If,  some  days  later, 
we  examine  the  nerves  of  this  fragment  with  a  microscope,  we  shall 
find  that  they  have  undergone  the  changes  usual  in  nerves  that  have 
been  cut  off  from  their  trophic  centres ;  and  this  is  true  no  less  of  the 
portion  concealed  under  the  skin  than  of  the  free  (and  certainly  liv- 
ing) portion  hanging  from  the  auimars  back :  not  a  single  sound  nerve- 


Fio.  2.— .V  E,  spinal  marrow.  ^V  C.  ner>'e-fllament  di(«lrihiited  tn  the  end  of  the  tail  G.  Iti  tro- 
phic gant^Hon.  D  JV.  a  ncrre-fllanieiii  ()i(«iribut)>d  tu  tin*  Kkin  of  tiie  back,  lacerated  in  the 
operation.  O,  Its  trophic  ^ranKllon.  C,  the  clcnitrix  which  nnited  tlic  two  nerve?,  and  whicb 
is  now  permeable  to  uervona  shockft.  S,  point  where  the  tall  wa»  cut  \u  two  ;  a,  t>,  arrows 
8howln({  the  two  directions  tn  which  eeneory  cxcltatioua  are  transmitted. 


tube  is  to  be  seen  in  it.  On  the  contrary,  the  stump  of  the  tail,  which 
has  retained  its  natural  position,  has  every  ners  e  sound,  with  not  a 
single  diseased  tube. 

Thus,  then,  physiological  facts  are  in  agreement  with  histological 
observations,  and  they  both  prove  conclusively  that  the  sensor  nerves 
which  transmitted  the  centrifugal  excitation  were  the  normal  nerves 
of  the  dorsal  stub,  and  that  here  we  have  neither  new-formed  nerves 
nor  nerve-fibres  with  ansate  terminations.  It  is  further  demonstrated 
— and  this  is  a  fact  not  without  interest — that  the  relations  with  the 
nerve-centres  of  perception,  from  which  results  sensation,  are  more 
easily  established  than  those  with  the  trophic  ganglionic  centres,  which 
nourish  the  sensor  nerves.  Who  knows  but  that,  had  I  waited  longer 
before  I  cut  the  tail  in  two,  the  influence  of  the  new  trophic  centres 
would  have  become  sufficient  to  maintain  the  nerves  of  the  dorsal  frag- 
ment in  their  integrity,  and  that  sensibility  would  have  persisted  after 
section  ?  Some  months  after  the  dorsal  stub  had  become  insensible,  it 
again  regained  sensibility,  the  diseased  nerves  having  been  regener- 
ated. At  first,  just  as  I  had  observed  in  1863,  the  animal  refers  the 
impression  it  receives  to  the  region  of  the  back  where  the  nerve-cica- 
trix  is :  this  is  the  reverse  of  the  illusion  observed  in  cases  of  ampu- 
tation. By  little  and  little  the  rat  is  educated,  and  at  last  recognizes 
the  exact  point  that  is  excited  ;  thus  showing  that  our  so-called  innate 
knowledge  of  the  place  occupied  in  space  by  every  point  of  our  bodies 
is,  like  all  our  knowledge,  merely  the  result  of  repeated  experiences. 
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To  conclude,  the  experimtMit  I  have  just  recounted  shows  that  ex- 
citation of  a  sensor  nerve  at  any  point  of  its  length  is  propagated  in 
two  directions,  both  centrifugally  and  centripetally.  The  same  is 
doubtless  true  of  a  motor  nerve.  Consequently,  it  is  higlily  prol)able 
that,  as  Vulpian  has  held,  the  nerves  are  simple  conductors,  differen- 
tiated only  by  their  functions,  which  latter  depend  ui)on  the  kind  of 
apparatus  at  their  two  extremities  :  for  motor  nerves  there  is  a  motor 
nerve-cell  and  muscular  fibre,  and  for  sensor  nerves  a  receiviDg  nerve- 
ceil  and  an  impressionable  termiuatiou. — Xa  Nature, 

THE  PHYSICAL  CONDITION  OF  JUPITER  AIJD 

SATURN. 

Bt  DAVIP  TfiOWBBIDGE,  £w|. 

OT  many  years  ago  the  planets  Jupiter  and  Saturn  were  re- 
garded as  solid  bodies,  their  small  relative  density  being  sup- 
posed to  be  due  either  to  the  peculiar  arrangement  of  the  materials 
which  compose  tliem,  or  to  the  small  specific  gravity  of  the  materials 
themselves.  Within  a  few  years,  however,  the  nebular  liypotiiesis  has 
gained  so  strong  a  hold  on  the  minds  of  astronomers,  that  the  larger 
planets  are  regarded  in  a  very  different  light  as  resj)ects  their  physical 
condition  from  what  they  were  a  few  years  ago.  It  is  now  thought 
tliat  at  least  Jupiter  and  Saturn,  and  probably  Uranus  and  Neptune, 
have  not  yet  cooled  down  from  their  heated  and  nebulous  condition 
sutheiently  to  be  habitable  globes,  and  that,  owing  to  their  relatively 
high  temperature,  they  have  very  extensive  atraospheres. 

It  is  (piile  possible  for  us  to  guess  at  the  extent  and  density  of 
their  atmospheres,  but,  unless  we  subject  our  guesses  to  calculation,  it 
cannot  be  said  that  they  are  of  much  use  to  us,  since  the  planets  are 
too  far  from  us  to  allow  direct  observations  to  settle  any  points  in  dis- 
pute. Let  us,  therefore,  assume  Jupiter  and  Saturn  to  be  globes  of 
much  higher  temperature  than  the  earth's,  and  that  this  temperature 
varies  from  the  surface  upward  inversely  as  the  square  of  the  distance 
from  tlie  centre  of  the  planet.  Let  us  further  assume  that  gases  there 
follow  tlie  same  law  of  expansion  as  terrestrial  gases,  and  that  this  law 
holds  for  all  temperatures  al>ove  32°  Fahr.  With  these  assumptions, 
it  is  possible  for  us  to  subject  outguesses  to  calculation,  and  thus  learn 
how  far  they  are  admissible. 

As  respects  the  telescopic  appearance  of  those  planets,  it  is  plain 
that  we  have  but  little  evidence  of  an  atmosphere  outside  the  highest 
cloud-layers.  That  their  atmospheres  extend  above  the  highest  oloods 
is  perhaps  certain ;  but  if  we  attempt  to  explain  the  physical  appear^  ^ 
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ancG  of  those  planets,  the  ooodition  of  the  atmoBphere  above  the 
clouds  may  be  left  out  of  the  oonsideratioii.  Let  us  assume  the  den- 
sity of  the  atmosphere  at  the  upper  surface  of  the  clouds  to  beeqoal 
to  that  of  oar  atmosphere  at  .the  height  of  about  fifteen  miles,  and  we 
sliall  perhaps  regard  it  as  sufficiently  rare.  The  heiglit  of  the  upper 
oload-layera  above  the  surface  proper  of  the  planets  will  now  depend 
on  the  surfoee-temperature  and  on  the  mass  of  the  atmosphere.  The 
law  qI  density  for  different  heights  above  the  surface  of  the  planets  is 
almost  independent  of  the  mass  of  the  atmosphere,  unless  wc  consider 
the  mass  as  very  great  in  comparison  with  that  of  the  planet  which  it 
surrounds. 

Let  US  suppose  the  density  of  the  atmosphere  at  the  surface  of  the 
planet  to  be  equal  to  that  of  water — and  such  a  density  is  certainly 
too  great  for  either  Jupiter  or  Saturn — it  is  then  possible  for  us  to  cal- 
culate the  height  of  the  cloud-layers  to  which  we  have  already  re- 
ferred, if  the  temperature  be  given  ;  or,  if  the  height  be  given,  to  cal- 
culate the  temperature  of  the  surface  of  the  planet.  We  have  seen  it 
suggested  tliat,  if  this  height  be  assumed  equal  to  2,000  miles,  it  will 
enable  us  to  explain  the  telescopic  appearances  of  Jupiter  and  Saturn. 
This  height  for  the  former  jilanet  requires  a  surface-temperature  of 
45,000°,  and  for  the  latter  20,000°  Fahr.  It  seems  to  be  quite  evident 
that  these  temperatures  arc  much  too  high.  That  Jupiter  and  Saturn 
give  out  more  light  than  tliey  receive  from  tlie  sun,  seems  nearly  cer- 
tain ;  but  a  temperature  of  20,000°  would  seem  to  imply  a  much  greater 
intrinsic  splendor  than  either  Jupiter  or  Saturn  possesses.* 

Prof.  Proctor,  in  one  of  his  articles,  assumes  the  height  of  the 
highest  cloud-layers  to  be  100  miles  above  the  surface  of  tlie  planet. 
This  implies  a  temperature  of  1,800°  for  the  surface  of  Jupiter,  and 
of  600°  for  that  of  Sattirii.  We  must  now  conclude  that  the  cloud- 
layers  w^hich  form  the  outlines  of  the  disks  of  Jupiter  and  Saturn  are 
scarcely  100  miles  high  on  Saturn,  and  considerably  less  on  Jupiter; 
for  we  have  assumed  the  surface-density  much  too  high,  and  probably 
the  density  of  the  upper  cloud-layers  much  too  small.  We  cannot 
certainly  consider  the  temperature  of  either  planet  above  2,000^ 
Fahr. 

The  llerschelian  figure  of  Saturn  can  probably  be  explained  by  the 
surface  cloud-layers  in  its  atmosphere.  We  need  a  greater  number 
of  and  more  careful  observations  bn  Jupiter  and  Saturn. 

*  These  calculations  are  based  on  a  mathematical  paper  read  before  the  Americaa 
PhiloMphicslSoQlelj,  Noraniber  8,  1876. 
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SKETCH  OF  ALFRED  RCSSEL  WALLACE. 

ALFRED  RUSSEL  WALLACE,  an  English  BEtanlist,  was  born 
at  Usk,  Monmouthshire,  January  8, 1822.  He  was  employed  for 
aeveral  years  in  the  architectural  office  of  his  brother,  and  then  de- 
voted himself  to  natural  history.  In  1848  he  accom{»anied  Mr.  H.  W. 
Bates  in  a  scientific  expedition  to  Brasil,  where,  after  a  protracted 
sojourn  in  Pari,  he  explored  the  primeval  forests  of  the  Amason  and 
Rio  Negro,  returning  to  England  in  1862.  His  valuable  collections, 
especially  rich  in  the  departments  of  ornithology  and  botany,  were  in 
great  part  destroyed  by  shipwreck.  Li  1868  he  published  "Travels 
on  the  Amazon  and  Rio  Negro**  and  '^Palm-Trees  of  the  Amason 
and  their  Uses,**  and  in  1864  undertook  a  journey  to  the  East  Indies, 
where  for  a  period  of  nearly  eight  years  he  explored  the  greater  part 
of  the  islands  constituting  the  Malay  Archipelago,  and  portions  of 
PSapna.  While  pursuing  his  researches  relative  to  the  fauna  and  flora 
of  these  regions,  Mr.  Wallace,  unaware  of  Darwin's  previous  labors 
in  the  same  direction,  attempted  the  solution  of  the  problem  of  the 
origin  of  species,  and  arrived  at  almost  the  same  general  conclusions 
which  were  simnluneously  reached  by  that  naturalist.  His  paper 
**  On  the  Tendency  of  Varieties  to  depart  indefinitely  from  the  Origi- 
nal Type,**  transmitted  through  Sir  Charles  Lyell  to  the  Linn^an  So- 
ciety, was  read  before  that  body  on  July  1, 1868,  coincidently  with 
the  reading  of  Mr.  Darwin*s  paper  On  the  Tendency  of  Species  to 
form  Varieties,  and  on  the  Perpetuation  of  Species  and  Varieties  by 
means  of  Natural  Selection."  Though  recognixing  the  efficacy  of 
natural  selection  in  producing  most  of  the  changes  attributed  to  its 
action  by  Mr.  Darwin,  he  denies  its  competence  to  effect,  without  the 
joint  agency  of  some  higher  cause,  the  transition  to  man  from  the 
anthropoid  apes.  In  1862  Mr.  Wallace  returned  to  England,  where 
for  several  years  he  was  mainly  engaged  in  the  classification  of  his 
vast  collection,  which  embraced  upward  of  100,000  entomological 
specimens,  and  more  than  8,000  birds.  The  results  of  his  Eastern  ex- 
plorations were  partially  embodied  in  **The  Malay  Archipelago:  the 
Land  of  the  Orang-utan  and  the  Bird-of-Paradise*'  (1869).  Mr.  Wal- 
lace has  of  late  been  prominently  associated  with  the  believers  in  the 
so-called  spiritualistic  phenomena,  to  the  examination  of  which  he  has 
devoted  special  attention.  His  observations  were  published  in  a  se- 
ries of  essays  in  the  IbrtnigMy  Jteview  for  ia74,  reprinted  as  Mir- 
acles and  Modem  Spiritualism**  (1876).  In  1868  he  received  the 
royal  medal  from  the  Royal  Society,  and  in  1870  the  gold  medal  from 
the  Geographical  Society  of  Paris.  In  1870  he  published  Contribu- 
tions to  the  Theory  of  Natural  Selection.'*  His  elaborate  work  **  On 
the  Qeographical  Distribution  of  Animals**  (2  vols.)  appeared  in  1876 
in  English,  French,  and  German.  ^ 
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OOBBESPOKDENCE. 


A  CURIOUS  SALINE  DEPOSIT.  j 

SIR:  A  singular  Mlnnilphi-nunjcnoii  has  ■ 
recently  come  ifluler  my  obsenraiion. 
An  I  have  never  heard  of  it  before,  and  as 
it  appears  almost  incredible  to  all  who  have 
heard  me  ((peak  of  it,  I  thought  it  well  to 
give  it  publicity  through  the  columns  of 
your  monthly. 

During  the  present  ?nonth,  while  out  on 
a  scouting  expedition,  I  H|)eiit  three  days  in 
Deep  Spring  Valley,  a  lonely  place  in  the 
White  Mountains  in  Inyo  (^ounty.  Califor- 
nU.    During  one  day  of  my  stav,  the  5th 
of  Mardi,  I  foond  that  the  Indians  were 
Ciitchin^  wild  aquatic  birds  of  all  sorts  in 
Deep  Spring  Lake  by  simply  wading  into  i 
the  water  and  aehdng  them  with  the  hands.  | 
The  birds,  at  that  tinie,  had  their  jdumage 
so  heavily  coated  with  a  saline  compound  i 
that  they  were  totally  tmable  to  fly,  and  thus  ! 
fell  an  easy  prey  to  the  savages.  On  inquiry, 
I  was  told  that  this  salt  formed  on  the  birds' 
breasts  and  wings,  so  as  to  prevent  flight,  1 
only  during  a  very  short  season  of  the  year,  | 
and  then  under  a  peculiar  combination  of  ' 
circumstances.   The  i^eason  lasts  from  about 
the  first  of  March  to  the  middle  of  April,  I 
and  the  birds  can  only  be  caught  from  dawn  j 
until  about  nine  o'clock  in  the  day,  when 
the  previous  night  has  been  perfectly  clear, 
with  a  gentle  wind  from  the  nortli.  The 
birds  are  then  found  in  the  southern  part  of 
the  lalce,  inenuted  with  the  saft.   On  the 
first  night  t!):it  I  spent  tin  re  the  <ky  was 
cloudy  and  the  wind  was  from  the  north ; 
on  the  Alrd  night  the  idty  was  clear  and  the 
wind  was  from  the  south,  and  no  ducks 
were  caught  on  the  following  moniing ;  and 
from  my  own  observation  I  can  say  that 
none  were  incnisted.    But  during  the  sec- 
ond nipht  of  tny  stay  the  conditions  were 
exactly  tavorable,  and  ducks  were  caught  in 
abundance  next  day.    In  1875  I  visited  the 
same  loeulity  in  the  month  of  December, 
and  neither  heard  nor  saw  anything  of  this 
mode  of  oitching  water-fowl. 

I  weighed  one  duck  inimcdiatt  ly  after  it  ^ 
was  cauffhtf  with  all  the  incrustation  intact, 
and  acatn  when  the  salts  were  cleaned  off, 
and  foimd  that  the  latter  weighed  six  pounds. 
The  duck  seemed  to  have  been  drowned  by 
Its  burden ;  its  eyes  and  bill  were  complete- 
ly closed  by  a  lar-re  himp  of  the  salt. 

Some  small  fresh  streams  enter  the  lake 
at  the  northern  end  ;  and  on  the  favorable 
nights  the  Indians  take  the  precaution  to 
bnild  ^ro<  an<I  hang  out  cloths  at  the  mouths 
of  these  streams,  to  prevent  any  ot  the  ducks 
flom  enteriog  ^  frsshor  water  and  thos 


having  the  salty  incrustaUon  dissolved  or 
washed  off   During  these  favorable  nights, 

also,  the  Indians  collect  on  the  southeast- 
ern  shore  of  the  lake  and  perform  a  duck- 
dance^  in  which  they  artisttctlly  imitate  the 
motions,  habits,  and  culls,  of  different  kinds 
of  water-fowl.  Throughout  my  entire  so- 
journ on  the  shores  of  the  lake,  its  shallow 
waters  were  rendered  turbid  by  thft  wind  ; 
lint  they  were  equally  turbid  with  a  SOOtb 
as  with  a  north  wind. 

As  the  lake  of  wliieh  I  speak  is  the  only 
one  known  to  these  Indians  where  «lufks 
may  be  caught  iu  this  manner,  it  may  be 
well  to  describe  it  more  partienlarly.  It 

lies  in  a  drsert  valley,  fi,200  feet  above 
the  sea.  It  is  about  one  mile  in  length 
fkt>m  north  to  sovtb,  and  about  three-quar- 
ters of  a  mile  wide  from  east  to  west.  Its 
average  depth  does  not  exceed  ttiree  feet, 
although  there  are  a  few  deeper  holes  in  It. 
The  land  around  is  sandy,  and  covered  with 
"  sage-brush."  During  the  past  summer 
the  Indians  took  from  the  bottom  of  the 
lake  several  tons  of  salt,  which  was  sold  to 
quartz-mills  in  this  neiixhborhood  as  chloride 
of  sodium,  sufficiently  pure  to  be  used  in  the 
reduction  of  ores.  It  is  said  that  the  amount 
obtained  in  two  days  was  fourteen  tons  but 
this  estimate  may  be  taken,  in  more  senses 
than  coo,  cum  ^rsiio  soKa. 

I  send  you  a  specimen  of  the  salt,  which 
I  gathered  myself  from  one  of  the  ducks, 
§MM  am  very  andons  that  you  would  hare 
it  analyzed.       W.  W.  Wotherspoox, 
Lieutenant  Twelfth  U.  8.  Infantry. 
Caxr  ImiaraasBmn.  IRTO  Co.,  Cau,  i 
iroralt  10,1817.  f 

Tlie  following  analysis,  made  by  Dr.  El- 
wyn  Waller,  of  the  School  of  HineS|  Colum- 
bia  College,  gives  the  composition  of  tbo 
deporit  above  referred  to: 


•Sulpliaic  of  soda  57.37  percent. 

♦Sulphate  of  potufli  8.09  »* 

Chloride  of  |iotni>siuin  0.88  ** 

Carbonate  of  lime  2.«4  ** 

Carbonate  of  magnesia               SiSO  •* 

Sand  and  clay  10.41  ♦* 

Moislnre  ifl^  »* 

BIcarbooate  of  soda  itncv) 

Ot|sale  matter.  IJS  *• 


FBRMRSTATimr  AND  DUBAaS. 

7b  ths  Editor     the  Popular  Mence  JfonA^. 

Paop.  Ttmoau.'8  lecture  on  **The  Ro- 
latioo  of  Fermentation  to  Putrefaction  and 

*  Calculated  fr«>m  tbo  data  afforded  by  the 
weight  or  the  combined  salphalM»  siid  a  deter* 
minsllon  of  tbs  sulphuric  sdj  prssenti 
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Disease*'  explains  so  maDj  phenomena 
which  I  hsTe  noticed,  Chat  I  em  dispoeed 

to  accept  it  with  avidity.  Never thelcsa, 
there  seem  to  be  some  contradicting  factn. 
Once,  when  lerring  with  a  troop  of  cavalry, 
a  young  and  apparently  healthy  beef  was 
brooght  to  us,  which  we  slaughtered,  and 
set  about  cooking  immedmtely.  To  our 
snrprise,  the  flesh  was  tointed.  To  the 
son^cfl  of  tajste  and  smell  the  taint  could 
not  be  di  tinguished  from  incipient  putre.s- 
eenee.  A  careful  examination  failed  to  de- 
tect any  signs  of  disease  in  the  entrails  or 
any  part  of  the  aniuioL  The  time  which 
elapsed  ftom  the  killing  of  the  beef  until 
the  flesh  was  tasted  was  only  a  few  minutes, 
certainly  not  half  an  hour.  It  was  in  Lou- 
Uana,  in  the  month  of  April,  late  in  the 
evening,  and  in  cool  weather;  notwithstand- 
ing unprejudiced  stomachs  and  resolute 
appetites,  we  were  obliged  to  desist,  and 
make  a  hungry  camp. 

Another  instance,  and  much  more  in- 
compatible with  the  bacterial  theory  of  pu- 
trefaction aa  set  forth  by  Prof  Tyndall,  I 
find  in  Dr.  Kane's  narrative  of  liis  Arctic 
expedition.  1  have  not  the  work  at  hand 
to  refer  to  the  page,  bvt  it  is  where,  in 
the  parly  dawn  of  the  arctic  morning,  he 
watched  several  times  for  a  reindeer  which 
had  been  hidistinetly  leen,  in  the  ikfait  light, 
hamting  a  valley  about  a  mile  or  two  from 
the  ice-bound  ship.  He  finally  succeeded 
In  killing  it,  and  his  men  ate  one  meal ;  but 
the  oarcass  putrefied  before  they  could  eat 
again.  This,  and  the  temperature  of  the 
air  many  degrees  below  zero !  lie  goes  on 
to  say  that  ue  sudden  putrefaction  of  meat 
in  the  arctica  is  common ;  that  sometimes 
a  bear  or  a  deer  would  spoil  before  it  could 
be  flayed.  Can  it  be  that  there  are  arctic 
bacteria? — that  in  warmer  cotmtries  there 
are  exceptional  kinds  which  hasten  putre- 
faction at  such  a  ratef  CSaa  It  be  that  the 
cells  of  the  flesh  in  certain  circumstances 
produce  putrefaction,  somewhat  as  the  cells 
of  fmitprodooe  fermentation?  Or,  finally, 
is  it  so  that,  both  in  the  ca?e  of  Dr.  Kane's 
reindeer  and  in  that  of  my  beef,  the  animal 
had  eaten  something  which  gave  the  flesh 
a  bad  flavor,  and  our  imagination  supplied 
much  more  than  we  supposed  ?  The  facts 
need  some  explanation,  and,  in  the  case  of 
Dr.  Kane,  are  of  such  weight  as  Bhoold 
cliallenge  the  genml  attention  of  observers. 

M.  M.  KsNNxr. 
Bbbouii,  Thus,  JKM  »,  1S1T. 


THB  omoiN  OF  Homnr-Diw. 

lb  t1«  EdUor  qftht  Popular  SeUnee  Monthlt/. 

Dear  Sir  :  Mr.  Darwin  «avs.  in  his  la.<?t 
work,  "  Cross  and  Self  Fertilization  in  the 
YegeUble  Kingdon,"  page  402:  '*  Many 
yean  ago  I  mggested  that,  pcimarity,  the 


saccharine  matter  in  nectar  was  excreted  as 
a  waste  product  of  diemical  changes  m  Uie 

sap ;  and  that,  when  the  excretion  happened 
to  occur  within  the  envelopes  of  a  flower,  it 
waa  utilized  for  the  important  object  of 
cross-fertilization,  being  subsequently  much 
increased  in  quantity  and  stored  in  various 
ways.  This  view  is  rendered  probable  by 
the  leaves  of  some  trees  excreting,  under 
certain  climatic  conditions,  without  the  aid 
of  special  glands,  a  saccharine  fluid,  often 
called  honey-dew.'*  In  the  mountains  of 
North  Carolina  there  is  a  species  of  honey- 
duw  eagerly  sought  for  by  bees,  which  is 
rardy  eeoi  by  persone  who  have  written  of 
it,  and  is  by  many  supposed  to  be  a  myth  ; 
but  Mr.  Kufus  Moigan,  one  of  the  best  in- 
fbrmed  and  most  successftil  aplaiiaiif  of 
that  section,  who  has  for  several  years  ex- 
amined it  in  all  its  stages,  is  convinced  that 
it  If  an  eiiiin],  not  a  vegetable  exudation. 
In  reply  to  my  questions  respecting  it,  he 
writes : 

*'  The  phenomenon  is  not  only  well  known 
in  my  section  of  the  State,  but  is  of  annual 
recurrence.  I  have  frequently  studied  it  on 
green  leaTCi,  generally  in  the  month  of  June 
or  July,  and  invariably  found  it  m  close 
vicinity  to  the  well-known  aphides,  or  j.lant- 
lice,  always  below  them,  whence  I  concluded 
they  wonoded  the  leavei  and  caused  this 
sap  or  'honey*  to  flow.  But,  on  further 
examination,  1  was  fortunate  enough  to  wit- 
neee  an  actual  ehower  of  dew,  u  ahnoBt 
infinitesimal  globules  ;  and,  OB  getting  the 
sunl^ht  at  the  right  angle,  these  particles 
could  be  traced  to  these  nttie  creatures. 

It  was  a  perfectly  quiet  day,  and  they 
seemed  to  eject  the  globules  with  some 
force,  making  them  fly  clear  of  the  leaf  and 
fall  on  the  leaves  below.  Of  course,  such 
small  particles  would  be  wafted  away  by 
even  a  gentle  w  ind,  and,  not  being  accom- 
panied by  their  cause,  their  origin  would 
necessarily  be  obscure. 

*'  Last  spring,  before  any  leaves  were 
out,  I  witnessed  a  most  extraordinary  yidd 
of  it  on  the  pines.  It  Imng  in  great  drops, 
and  fell  off  like  real  dew  when  the  branches 
were  shaken.  At  first  I  was  mystified  as 
to  Its  origin,  as  I  could  find  no  nphidc>!, 
which,  according  to  my  theory,  ought  to  be 
present ;  but  on  a  closer  inspection  I  found 
them  in  abundance,  not  on  the  green,  but 
on  the  dark  or  woody  part  of  the  twig.  As 
these  little  insects  are  of  the  same  color  as 
the  substance  on  which  they  are  itmnd,  they 
are  noticed  only  by  close  ob!=ervers;  but 
there  is  no  doubt  in  my  mind  that  the  honey- 
dew  is  an  exudation  from  them.  These  in- 
sects are  also  called  *  ant-cow.-^,'  from  the 
fact  of  ants  seeming  to  suck  them,  when 
they  are  only  gathering  this  sweet  seeretfon. 
It  will  be  hard  to  convince  the  ptiblic  of  this 
simple  origin  of  the  honey-dew,  us,  of  the 
hundreds  inth  whom  I  convened  reqwethig 
it  last  year,  none  would  aecept  my  views,  X 
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except  the  few  whom  I  took  to  the  trees 
and  showed  the  phUoeophy  of  it,  and  eron 
they  seemed  to  regret  that  I  had  tpoQod  a 

pet  delusion." 

In  his  Origin  of  Species,"  page  97,  Mr. 
Darvk  iu,  in  speatcing  of  the  inability  of  the 
hive-bee  to  suok  nectar  from  the  red*elover 
flowers,  says:  **I  hftTO  been  sssnred  that 
when  red  clover  has  been  mown,  the  flowers 
of  the  second  crop  are  somewhat  smaller, 
and  that  these  are  visited  by  many  hive- 
boas.  I  do  not  know  whether  this  state- 
ment 5b  accurate',  nor  whether  another  pub- 
lished .Htatument  can  be  trusted,  namely, 
that  the  Ligarlan  bee,  which  is  generally 
considered  a  mere  variety,  and  which  freely 
crosses  with  the  commoD  liive-bee,  is  able 


to  reach  and  suck  the  nectar  of  the  common 
red  eloTcr.*' 

Both  of  these  statement?  Mr.  Morgan  con- 
firms} and,  acting  on  the  fact  that  ttte  Ligu- 
rian  or  Italian  bee  can  proeare  honey  not 
only  from  the  red  clover  but  other  flowers 
of  liis  section,  in  which  the  nectar  is  inac- 
cessible to  the  eommoB  or  bladt  bee,  he  has 
Italianized  his  whole  apiary  by  croiising  the 
black  and  Ligurian  bees,  and  finds  the  crosa 
stronger  and  better  honey-gathercra  than 
the  conUDon  bee.  Thesa  fiusts,  as  coming 
from  a  practical  apiarian,  may  be  interest- 
ing to  the  readers  of  TuK  Pofclar  Scikncb 
MoxTHLv,  and  therefhra  I  bsTe  ventured  to 
send  tlu  m  to  yon.  IL  J3.  C. 

Ssw  BcKMK,  &'uaTB  Cabolisa. 
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THE  POPCLMl  SCIEXCB  SUPPLEMEXTS. 

TWO  frreiit  tendencies  of  modern 
thought  are  every  year  more  and 
more  marked:  one  relating  to  ito  obar- 
•eter,  and  the  other  to  the  form  of  its 
eipresBion.  The  thinking  of  the  ago 
is  taking  a  aci^tific  direction,  and  be- 
ooniini;  more  profoundly  imbued  with 
the  scientific  spirit,  wliile  tlio  leading 
minds  of  jdl  nations  are  oontrihuting 
their  choicest  work  for  periodical  pub- 
lication. Not  only  are  old  sciences 
perfecting  and  neir  onea  arising  with 
a  rapid  development  of  positive  knowl- 
edge, bnt  the  method  of  the  movement 
is  steadily  extending  to  all  spheres  of 
opinion,  and  influencinpr  important  ques- 
tions with  which  it  was  lon<r  supposed 
that  science  had  nothing  to  do.  It  is 
one  of  the  marked  ejects  of  the  recent 
growth  and  dUAisioii  of  the  sdantific 
spirit  that  it  is  giving  a  new  earnest- 
ness and  seriousness  to  literary  effort, 
bringing  forward  qnestions  of  nnlver- 
sal  interest  into  greater  prominence, 
and  inducing  in  the  most  eminent 
minds  a  desire  to  romnmnieato  more 
directly  and  immediately  with  the  peo- 
ple, by  the  readiest  nKKles  of  pub- 
lication. Hence,  in  England,  Fkvnce, 
and  Germany,  as  well  as  in  this  coun- 
try, the  best  thought  q>pears  in  the 


popuhir  magazines.  A  further  result 
of  this  tendency  to  earnestness,  in  re- 
cent periodical  writing,  is  that  authors 
are  taking  the  responsibility  of  their 
work  before  the  public,  by  attaching 
their  names  to  their  magazine  contribu- 
tions. The  old  and  vicious  system  of 
anonymous  writing  in  the  reviews  is 
declining,  and  giving  place  to  the  open, 
manly,  and  honest  expression  of  the 
writer's  convictious.  Through  the  op- 
eration of  such  causes,  periodical  litera- 
ture is  acquiring  a  weight  and  influeoGO 
in  our  time  much  greater  than  it  has 
ever  had  before. 

The  PoputAB  Soikxce  Monthly  was 
established  in  recognition  of  those  ten- 
doncios,  and  to  nuike  the  vigorous,  valu- 
able, and  independent  intellectual  work 
of  the  age,  wlierever  done,  more  ac- 
cessible to  American  readers,  ^'e  have 
drawn,  for  our  articles,  from  foreign 
sources,  because  science  is  of  no  na- 
tionality, and  it  is  an  obvious  dictate 
of  common-sense  to  get  tlie  host  things 
wherever  they  are  to  be  had.  This 
policy  lias  been  approved  by  the  public, 
and  now,  after  ten  volumes  have  ap- 
peared, we  find  our  limits  so  inade- 
quate that  an  increase  of  facilities  be- 
comes necessary  to  secure  the  object 
for  which  the  msgszine  was  started. 
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80  many  excellent  things  have  been 
constantly  (dipping  by  us  for  which 
there  was  no  room  in  the  pages  of  TU 
MoKTHLT — so  many  sterling  papers 
whieh  oor  readers  would  priM»  and 
luiye  often  called  for— that  we  And  our- 
selTes  now  compelled  to  resort  to  the 
issue  of  Hiipplements  in  order  to  ac- 
coTuplish  the  purpose  at  tirst  had  in 
view.  The  volumes  that  we  have  thus 
far  furnished  undoubtedly  contain  the 
largest  amomift  of  variad  andvaloable 
mental  work  to  be  foond  within  equal 
limita  in  any  periodiod  of  any  oonntry, 
and  we  now  intend  to  increase  itasoope 
and  influence  by  the  help  of  these  sup- 
plementary issues,  so  as  to  meet  the  ; 
augmenting  requirements  of  the  times,  I 
and  make  this  publication  the  com- 
pletest  reflection  of  the  scientiflc  and 
phfloBophie  progress  of  the  age  that  oan 
he  anywhere  obtained.  It  will  represent 
the  ooorse  of  contemporary  thonght 
on  sabjeotaof  lesdiDg  interest,  preserve 
its  most  permanent  elements,  and  form 
a  comprehensive  and  independent  sci- 
entitic  library,  well  t*uited  to  the  wants 
ot"  non -scientific  people. 

During  the  ensuing  year  The  Popc- 
LiLB  Somron  Somuanm  will  appear 
onoeamonth,  containing,  each,  ninety- 
siz  pages,  price  twenty-fiTC  cents;  and 
they  wiU  contain  the  fhreshest  and  most 
important  articles  that  appear  abroad, 
of  the  same  gouoral  character  as  the 
jiast  contents  of  The  Poftlah  Science  | 
MoxTni.Y.  Objection  has  sometimes 
been  made  that  The  Monthly  is  high- 
priced,  but  it  has  been  fomisbed  as 
cheaply  as  the  natore  of  the  enterprise 
wonld  allow.  There  is  no  mazini  of 
trade  more  sound  and  practical  than 
that  value  must  be  paid  for,  and  that 
the  lowest-priced  goods  are  always  the 
poorest,  and  but  rarely  t)io  cheapest. 
Quality  should  certainly  bo  tjiken  into 
account  in  our  mental  nutriment  if 
anywhere,  and  Tn  Pofvub  Souhcb 
HosTBiT  and  Hs  Svppinaami  will 
fiimish  the  cheapest  first-class  reading 
in  the  United  States. 


Pbof.  Jstohs  has  contributed  an 
article  to  Mind  (ot^ed  into  Tbx  Pop- 
ULAB  BonEHCB  SuFPUoaDiT,  No.  1),  in  * 

which  he  attempts  a  defense  of  cram** 

in  connection  with  the  system  of  com- 
petitive examinations.  Such  is  the 
working  of  that  system,  and  so  inevita- 
bly does  it  lead  to  cramming',  that  it  is 
not  difficult  to  see  either  that  the  sys- 
tem must  be  abandoned  or  **cram*' 
defended;  and  Froll  Jeroos  intrepidly 
takes  the  latter  altematiTe.  We  ad^ 
mire  his  pluck  but  condemn  his  logic 
Clear  thinker  as  he  is,  in  this  brilliant 
and  specious  paper  he  has  simjdy  con- 
fused an  important  subject  in  the  inter- 
est of  a  questionable  cause. 

He  makes  his  case  by  drawing  a  dis- 
tinction between  two  sorts  of  **eraoi,** 
which  he  calls  ^good  cram**  and  "bad 
cram.**  Ho  says:  candidate,  pre- 
paring for  an  important  competitive 
examination,  may  pnt  himself  under  a 
tutor  well  skilled  in  pro])aring  for  that 
examination.  The  tutor  looks  for  suc- 
cess by  carefully  directing  the  candi- 
date's studies  into  the  most  'paying* 
lines,  and  restricting  them  rigorously  to 
those  lines.  The  tndniog  given  may 
be  of  an  ardnons,  thorongh  character, 
so  that  the  faculties  of  the  i)upil  are 
stretched  and  exercised  to  their  utmost 
in  those  lines.  This  would  be  called 
'cram,'  because  it  involves  exclusive 
devotion  to  the  answering  of  certain 
examination-papers.  I  coll  it  'good 
cram.* 

u  ( Bad  cram,*  on  the  other  hand,  con- 
sbts  in  temporarily  impressing  upon 
the  candidate's  mind  a  collection  of 
facts,  dates,  or  formula,  held  in  a  wholly 
undigested  state,  and  ready  to  be  <lis- 
gorged  in  tlie  examination-room  by  an 
act  of  mere  memory.  A  candidate  un- 
able to  a[)i)reciate  the  bearing  of  Eu- 
clid^s  reasoning  in  the  first  book  of 
his  *  Elements,*  may  learn  the  propo- 
sitions off  by  heart— diagrams,  letters, 
and  all— 4ike  a  Sonday-echolar  learning 
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the  collects  and  gospels.  Bates,  rules 
of  grammar,  and  the  like,  may  bo 
( crammed  *  by  mnemonio  lines,"  eto. 

WeobjeettotliisdittiiMStion.  «*Bad 
cram**  means  a  gnat  deal  more  than 
Prol  JeTons  here  indicates;  and  his 
''good  cram  "  is  either  "  bad  cram  "  or 
no  "  cram  "  at  all.  He  is  mistaken  in 
limiting  what  he  calls  *'  bad  cram  to 
loadinjT  the  memory  with  formula  with- 
OQt  understanding  principles,  as  in  the 
illustration  he  offers  of  £aciid*s  "  Ele- 
ments.*' It  is  possible  to  *'Gfam**  the 
apprehension  of  a  subject  as  well  as  its 
verbal  forroSb  We  knew  a  young  lady 
in  one  of  our  leading  aoademiesi  the 
only  female  student  in  a  jreomotry-chiss 
of  twenty,  who,  under  the  spur  of  fem- 
inine vanity,  kept  her  position  at  the 
Itcad  of  the  class  for  the  whole  term, 
giving  the  demonstrations  every  time 
when  the  gentlemai  broke  down,  and 
having  the  dearest  nnderstanding  of 
the  SQl||eot  which  such  a  prolonged 
ordeal  compelled,  while  the  whole  ex- 
perience amounted  to  nothing  for  per- 
manent effect.  The  boasted  discipline 
was  a  pure  illusion.  She  lived  fur  a 
whole  terra  in  a  sort  of  atmosphere  of 
geometrical  excitement,  and  upon  leav- 
ing the  school  the  mathematical  fever 
sabsided  and  the  geometry  disappeared 
like  a  dream.  It  was  a  case  of  pure 
"cram.**  Time  was  not  taken  for  di- 
gestion— for  the  deepening  of  acquisi- 
tion and  the  consolidation  of  mental 
habits.  "Cram"  refers  not  so  much 
to  any  form  or  kind  of  acquisition  (al- 
though some  favor  it  more  than  others), 
but  rather  to  the  rate  of  any  acquisi- 
tion. Its  essential  element  is  excessive 
and  unnntaral  forcing— a  stoiBng  of 
mental  aliment,  that  may  be  excdlent 
in  itself,  but  out  of  relation  to  natural 
appetite  or  healthy  nssimilntion.  Prof. 
Jevons  says  that  the  epithet  "cram'" 
affords  an  admirable  "  cry "  for  the 
opponents  of  the  examination-system; 
that "  it  is  short,  emphatic,  and  happily 
derived  trom  a  disagreeable  physical 
metaphor;**  by  which  he  probably 


;  means  that  its  metaphorical  use  in  ed- 
ucation is  derived  from  a  disaj^reeable 
physiological  experience.  But  is  its 
mental  application  really  so  metaphori- 
cal, after  all  ?  One  may  eat  so  as  to 
keep  pace  with  the  digestive  and  assim- 
ilative processes  of  the  system,  or  he 
may  exceed  that  rate  in  taking  food, 
which  is  cramming.  But  is  not  mcntiil 
ac(|uirement  also  based  on  physiological 
activity,  and  subject  to  a  time-rate  de- 
pending upon  cerebral  assimilation? 
The  "cram**  of  the  dining-room  and 
the  "cram  **  of  the  school-room  are,  at 
bottom,  the  same  thing,  merely  involv- 
ing different  physiological  organs. 

Prof.  Jevons,  indeed,  yields  this 
point  explicitly.  He  concedes  the 
I)hysiological  basis  of  mental  culture,  in 
Haying:  ''It  is  the  very  purpose  of  a 
libmil  timtaUen^  as  it  b  correctly 
called,  to  develop  and  train  the  plastic 
fibres  of  the  yonthf  ol  brain  so  as  to  pre- 
vent them  taking  too  early  a  definite 
'set,'  which  will  afterward  narrow  and 
restrict  the  ranjre  of  acquisition  and 
judgment.''  But  if  it  is  plastic  fibres 
and  cells  that  we 'have  at  last  to  deal 
with,  wliat  escape  is  there  from  the 
conclusion  that  true  education  —  the 
leading  ont  of  the  fiusnltles-^ast  take 
its  rate  fircnn  the  measured  processes 
of  nervons  growth  t 

Prof.  Jevons*s  "good  cram**  is  de- 
fined as  arduous  and  thorough  study 
directed  to  the  winning  of  honors  at  a 
competitive  examination.  But  thorough 
study,  carried  on  under  the  conditions 
favorable  to  enduring  acquisition,  is  not 
"  cram  '*  of  any  sort,  because  the  term  in 
its  essential  meaung  ezclndes  thorongh- 
ness^  We  shall  not  deny  that  much 
vigorous,  persistent  intellectual  woric 
may  be  accomplished  nnder  competi- 
tive inspiration. in  which  no  "cram"  is 
involved;  and  we  think  Prof.  .Tevons 
commits  a  harmftd  ci-ror  in  aiqdyintr 
the  term  "cram"  to  such  study,  and 
undertaking  to  qualify  it  by  an  adjec- 
tive that  simply  neutralises  it  Under 
sooh  an  antlioritative  sanction,  aU 
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"cram*'  will  become  "good  cram," 
and  a  plausible  excuse  bo  thrown  over 
one  ot  the  most  extensive  vices  of  edu- 
cation. 

Prof.  JttTon8*8  ol^eet  is  to  defend 
oompetitire  oTMnimttioiia;  and  there  is 
a  painfol  significanoe  in  the  feet  that 

be  admits  the  system  to  be  so  involved 
and  bound  up  with  the  practice  of 
*'cram,"  that  nothing  remains  but  to 
wrest  the  word  from  its  established 
meaning,  and  give  it  a  new  and  re- 
spectable meaning.  His  tactics  are  in- 
gemonSi  hot  notiiing  is  gained  by  them. 
However  the  words  are  altered,  the  &ets 
will  remain. 

Prof.  Jevons  strives  to  strengthen 
bis  view  by  carrying  it  out  into  the  ap- 
plication of  ])ractical  life,  which  ho 
maintains  to  be  little  else  than  a  sphere 
of  incessant  "cram."  lie  says:  "The 
actual  facts  which  a  man  deals  with  in 
life  are  infinite  in  nnmber,  and  eannot 

be  remembered  in  a  finite  brain  

In  some  cases  we  require  to  remember 
a  thing  only  a  few  moments  or  a  few 
miontes ;  in  other  cases  a  few  hoars  or 
days ;  in  yet  other  cases  a  few  woelcs  or 
months;  it  is  aii  intinitesimally  small 
part  of  all  our  mental  impressions 
which  can  bo  profitably  remembered 
for  years.  Memory  may  be  too  reten- 
tive, and  fedli^  of  forgetting  and  of 
driving  out  one  tndn  of  ideas  by  a  new 
train  is  almost  as  essential  to  a  well- 
t  mined  intellect  as  fsonlty  of  retention.** 
Ue  then  goes  on  to  say  that  the  lawyer, 
the  physician,  the  merchant,  "  deal  every 
dav  with  various  combinations  of  facts 
which  cannot  all  be  stored  up  in  tlie 
cerebral  framework,  and  certainly  need 
not  be  so.  ... .  The  practical  banis- 
ter ^erams' Us  brief;**  and  *'what  is 
*cram*  but  the  rapid  acquisition  of  a 
series  of  facts^  tlie  vigorons  getting  up 
of  a  case?" 

Kow  the  upshot  of  all  this  is,  that  in 
life  we  have  constantly  to  make  tempo- 
rary acquisitions,  and  wbich  often  re- 
quire vigorous  exertion.  But  will  it  be 
pretended  that  the  makittg  of  temporary 

VOL.  XI.— 16 


acquisitions  is  the  lepritiraato  work  0^ 
education  ?  A  lawyer  may  "  cram  "  his 
ca.'^e,  but  if  he  succeeds  with  it  lie  must 
not  have  crammed  his  law.  There  is 
nndonbtedly  a  varying  valae  in  mental 
acqoisitions ;  some  are  not  worth  retain- 
ing^ and  oihets  are  of  lasting  impor- 
tance.  But  there  are  facts,  truths,  prin- 
ciples, that  should  be  indelibly  engraved 
upon  the  minds  of  students:  these 
should  be  the  ^^taple  of  education,  imd 
be  the  means  of  that  deliberate  dis- 
cipline which  it  is  the  chief  object  of 
ednoation  to  impart  Onr  edneatlonal 
system  is  virtoally  at  &nlt  in  not  having 
yet  organised  a  onrrieolam  in  which  ao- 
quisitions  of  permanent  Tslue  are  made 
fundamental.  Prof.  Jevons  says:  **If 
thinps  taught  at  school  and  collepe  are  to 
stay  in  tbo  mind,  to  serve  ns  in  tlie  busi- 
ness of  life,  then  almost  all  the  bibber 
education  yet  given  in  this  kiugdoui  has 
missed  its  mark.**  Eiaotly;  - and  for 
this  resson  the  system  is  under  sharp 
arraignment,  and  a  **  new  education  **  is 
demanded.  Prot  Jevons^s  assertion  that 
many  things  are  not  worth  retaining  in 
the  mind,  naturally  leads  to  the  vital 
<|uostion,  "  AVlint  knowledge  is  of  most 
worth  ? "  To  make  his  argument  good, 
that  knowledge  may  be  crammed  be- 
cause of  its  worthlessness,  he  mnst 
show  that  no  knowledge  is  worth  re- 
taining, and  all  is  to  be  stoffed  witii 
a  view  to  getting  rid  of  it. 


A  BASELESS  HUMOR. 

TriK  lU  V.  Moncure  D.  Conway  writes 
gossipy  letters  from  London  to  the  Cin- 
cinnati Ommmtidl,  and  in  his  eager- 
ness for  sensationd  statements,  ss  is 
Qsnally  the  case  with  gossips,  is  quite 
too  careless  of  their  trutli.  lie  has 
started  the  story  that  the  closing  por- 
tions of  Mr.  Herbert  Spencer's  I'l  in- 
ciples  of  Sociology  "  are  so  loosely  and 
badly  written  as  to  indicate  that  Spen- 
cer is  showing  a  decline  of  his  mental 
powers.  This  has  created  anxiety  in 
the  minds  of  many,  and  we  have  re- 
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oeiTed  yarioQs  inqnirics  ns  to  what 
ground  there  is  for  Mr.  Conwaj^s  ttate- 

ment. 

It  is  true  that  Mr,  Spencer  has  not 
been  in  good  healthy  and  has  been  com- 
pelled recently  to  desist  from  labor,  and 
it  is  tbto  oiremnstanoe  that  Just  now 
operates  to  give  point  to  Oonway's  opin- 
ion ;  bat  it  is  to  be  remembered  that 
Mr.  Spencer's  health  was  not  so  pood 
when  he  began  his  pliilosophical  system 
in  18G0  as  it  has  been  since ;  while  in 
writing  "First  Principles  '  he  was  often 
compelled  to  stop  work,  and  go  to  the 
ooQUtiy  for  teat  and  reinvigoration. 

As  to  the  evidence  of  mental  fiulm« 
to  be  gathered  from  the  worlL  on  Soci- 
ology just  published,  we  do  not  observe 
that  anybody  else  besides  Conway  has 
found  it.  The  volume  has  been  widely 
reviewed  by  leading  English  periodical, 
and  none  of  them,  that  wo  liave  seen, 
share  the  discernment  of  the  corre- 
spondent of  the  QMimwUi  Omm&rtiaL 
On  the  contrary,  thejteatify  to  thesos- 
tsined  power  and  originality  of  bis  worlc, 
and  are  more  concnrrent  and  emphatic 
than  ever  before  as  to  Mr.  Spencer's 
capacity  to  carry  forward  tiie  gravest 
and  profonndcst  iutelkctual  undertak- 
ing of  tbe  age.  It  is,  moreover,  the 
views  developed  toward  the  close  of  the 
volume  that  have  made  the  strongest 
impression  npon  the  minds  of  the  orities. 
They  see,  in  his  treatment  of  the  ques- 
tions there  discussed,  especial  indica- 
tions of  that  wide  grasp  and  subtllo 
analysis  which  bavc  liccn  so  marked  a 
characteristic  of  his  [)reviou8  philosoph- 
ical volumes.  We  print  elsewhere  a 
portion  of  the  notice  of  "  The  Principles 
of  Sociology  "  that  appeared  in  the  Lon- 
don EtamiMry  and  it  will  be  seen  that^ 
in  referring  to  these  very  views,  bronglit 
ont  at  the  close  of  tbe  book,  the  writer 
remarks,  "  It  strikes  us  that  Mr.  Spen- 
cer here  exbibits  an  increased  power  of 
seizing  the  many  influences  which  con- 
tribute to  a  complex  result."  To  do 
this  in  a  vast  field  of  comparatively  un- 
explored phenomena  is  certainly  the 


highest  test  of  intellectual  vigor.  It  is 
admitted  by  those  who  have  reviewed 
the  book  most,  thoughtfully,  that  the 
ideas  reached  and  devt*loj>ed  by  Spencer 
in  its  concluding  portions  are  certain  to 
exert  a  powerftd  influence  in  modifying 
the  coarse  of  corrent  opinimi,  and  that 
they  will  give  a  new  direction  to  con- 
troverries  that  wiU  call  out  the  beat 
effort  of  the  leading  thinkers  of  onr 
time. 

Mr.  Spencer  has  continued  his  ox- 
position  in  a  chapter  to  be  appended  to 
the  volume  of  Sociology,  of  which  we 
give  in  the  present  nnmber  of  the 
MoKTBLT  the  first  installment.  Tothoae 
who  are  aolicitmis  aboat  his  breaking 
down  mentally,  we  commend  the  pe- 
rusal of  this  paper,  and  the  conclusion 
of  it,  which  will  appear  next  month. 
Having  disposed  in  the  volume  of  Mr. 
Max  Mflller  and  his  followers,  who 
were  overdoing  the  myth-business,  he 
now  takes  np  the  aodal  doctrinea  of 
Sir  Henry  Bmnner  Maine.  This  aUe 
writer  mafaitaina  a  theory  of  social  de- 
velopment in  which  the  starting-point 
is  the  patriarchal  system.  Mr.  Sj)encer 
holds  that  this  view  is  philosojdiicallr 
defective,  as  it  a.ssumes  a  ci-rtain  social 
condition  without  accounting  for  it,  by 
investigating  the  anterior  and  still  low- 
er conditions  of  aodal  relation.  Each 
one  will  be  his  own  judge,  after  reading 
the  argument,  as  to  its  validity  against 
Sir  Henry  Maine's  view ;  we  call  atten- 
tion to  it  here  only  for  the  benefit  of 
those  who  ore  concerned  about  the 
truth  of  Mr.  Conway 'a  statement. 


UTERARY  NOTICES. 

Six  Lectures  oir  Light.  Delivered  in 
America  in  1872-'73.  Hv  Joux  Tt5- 
PALL,  I),  r.  T..,  LL.  D.,  F.  R.  S.  Second 
edition.  Now  Vurk  :  D.  AppletcnAOo. 
Pp.  2M.   Price,  $1.60. 

I       Variofs  opinions  wore  pa«?od  at  the 
1  time  u|)on  Prof.  Tymlall'-^  clKiicf  of  a  sub- 
ject for  his  American  lectures,  and  also 
uponbistreatnuntof  it  Soaae  complrined 
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thftt  he  had  chosen  a  branch  of  physics  9o 
well  settled  as  that  of  light,  and  thought 
that  he  ought  rather  to  have  entered  into 
•OHM  of  the  ezdting  ptuMV  of  modem  ad- 
eitiJc  copttof  ewy.  Others  compUined  that 
he  deilt  with  the  subject  in  so  elementarv 
a  manner,  and  thought  he  ought  to  go  into 
it  with  a  profundity  comrnensurntc  with  his 
reputation,  and  such  as  would  afford  an 
tdequate  excuse  for  hb  leeving  home  and 
going  to  hx  ewAj  to  instmet  a  fordlgii  peo- 
ple. For  wo  mkj  jiet  as  well  acknovledgo 
that  there  was  a  great  deal  of  narrowness 
and  illiberality  iti  the  view  taken  of  Tyn- 
dall'fi  errand,  and  which  was  by  no  means 
confined  to  the  laity.  There  was  an  ilU 
■appresied  Jeakmsy  on  the  part  of  some  of 
our  loientiAo  men,  which  made  them  cap- 
tiOQS  in  regard  to  the  lectures,  and  which 
gSTe  weight  and  currency  to  objortions  that 
from  other  sources  would  have  been  regard- 
ed as  frivolous  and  unworthy  of  notice.  It 
woidd  havo  been  ftr  eaoier  fior  Prof.  Tyndall 
to  ha?e  taken  vpiono  of  the  recent  eontio- 
vorsial  topics,  in  which  the  public  takes  so 
deep  an  interest,  and  read  a  series  of  dis- 
courses thiit  would  have  drawn  crowds  to 
his  lecture-room,  insleud  of  encumbering 
Unself  with  tons  of  apparatus,  and  bring- 
ing ahN^  eipeflenoed  assistanie  to  make 
his  lectures  thoroui^y  eiperimental  and 
demonstrative  for  large  popular  audiences. 
But  his  choice  of  a  subject,  and  his  method 
of  treating  it,  have  been  abundantly  vindi- 
cated. He  presented  the  leading  principles 
9i  optiofl  fai  n  ttiiking  and  ImpresoiTe  man- 
ner, and  ea  oonnected  and  interpreted  by 
the  undulatory  theory  of  light,  with  vut  ioiis 
IcssonM  and  npf)1ica(ions  in  regard  to  the 
uses  of  sciciitiQc  theory,  and  the  motives  of 
idaitific  research,  which  the  topic  was  so 
vdl  anited  to  enforce.  TyndalFs  American 
lectures  form  incomparahly  the  best  popu- 
kr  exposition  of  the  ware-theor];  of  light  to 
he  found  in  any  langiiupe,  and  for  this  pur- 
pose it  will  long  hold  its  place  as  a  standard 
book.  Accepting  the  public  approral  of  the 
work  for  this  pnrpoee^  as  eVinoed  by  the 
several  editions  that  have  been  called  for, 
Prof.  Tyodall  has  carefully  revised  it,  made 
some  iniporfant  adrlitions,  and  substituted 
new  and  superior  illustrations,  so  that  the 
edition  which  now  appears,  although  faith- 
fUly  presenting  the  lectnres  as  they  were 


I  delivered,  has  very  much  the  aspect  of  a 
new  work.  He  has  prefixed  to  the  volume 
a  fine  steel  engraving,  by  Mr.  Adiard,  of  Dr. 
Thomas  Toong,  whose  pouUon  in  modem 
physios  he  holds  to  bo  only  second  to  that 
of  Newton,  and  in  a  fidl  appendix  of  instme- 
tive  notes  and  extracts  he  has  incorporated 

!  the  addresses  of  President  Uamard,  Dr. 
Draper,  i'resident  White,  and  his  own  re- 
marks, at  the  Tyndall  banquet  which  fol- 
l4ywed  the  close  of  Ms  leetnres  hi  New  Tork. 
In  his  prefoce  to  the  second  English  edition, 
now  republished  here,  Prof.  Tyndall  remarks 
ns  follows  f>f  the  object  he  had  in  view  in 
preparing  the  American  lectures :  "  I  have 
sought  to  raise  the  wave-theory  of  light  to 
adoqaate  deameas  in  the  reader's  mind,  and 
to  show  its  power  ss  sn  organlierof  opticsl 
phcnomens.  From  what  has  been  recently 
written  on  such  questions,  it  is  to  be  inferred 
that  the  origin,  scope,  and  warrant  of  jjhysi- 
cal  theories  generally,  constitute  a  theme  of 
ecmaiderable  faiterest  to  Uioii^tlbl  mhtds. 
On  these  points  I  hsTo  Tcntnrsd,  particular- 
ly in  the  second  and  third  lectures,  to  state 
the  views  which  my  own  reflections  have 
suggested  to  me.  To  produce  a  systematic 
treatise  on  light  was,  of  course,  quite  wide 
ofmyahn.  Vydedre^nther,  wis  to  throw 
Into  a  small  ooni|iass  an  otpoeiticn  for 
which  I  sliould  have  been  grat<  ful  at  a  cer> 
tain  period  of  my  own  studies.  1  wished, 
in  the  first  place,  ns  the  prime  condition  of 
all  sati^ifactory  progress,  to  clear  the  reader's 
mind  of  ail  indistinctness  regarding  element- 
ary Aets  snd  conoeptions,  and  to  whet  in- 
cidentally  the  derire  for  further  knowledge. 
I  wished,  moreover,  for  the  suke  of  that 
numerous  portion  of  the  community  who 
are  interested  in  the  material  results  of 
science,  to  trace  effects  to  their  causes,  by 
showing  how  such  results  reoeire  their 
primary  TitalixaUon  from  the  thoughts  of 
men  with  no  material  end  in  view.  The 
'  Summary  and  Conclusion,'  which  might  l>e 
read  as  an  introduction,  is  for  the  most  part 
devoted  to  this  object.*' 

Facts  aim  FaxcfiiB  ABOirr  Fish  :  Tm  Ntw 
York  Aquariitm.   New  Tork:  D.  Ap- 

pleton  &  Co.    Pp.  15. 

This  little  pamphlet  is  Part  I.,  No.  l,of 
a  series  of  popular  natural  history  mono- 
graphs by  Hr.  W.  &  Ward,  natorolist  of 
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the  New  York  Aquarium,  and  contaius  a 
▼etj  reftdftUe  tnd  initraetiTtt  Mooont  of 
tiie  natnrtl  ot^eela  thmt  tre  to  be  seen  et 

that  tneritorious  institution.  It  is  profuse- 
ly illustrated  with  capital  cutH  l)y  Beard, 
Church,  Kellcy,  and  others.  It  is  Mr.  Ward's 
purpose  to  publish  these  parts  from  time  to 
iim^  ee  eirenmMuioee  wamat,  wtth,  the 
hope  thet  they  will  meet  with  saeh  a  de- 
nand  as  will  lead  to  a  periodical  issue — a 
hope  which  will  soon  be  realized  if  his  en- 
deavor meets  with  the  success  it  deserres. 

Essays  on  Political  Economv.  By  Fre- 
deric Bastiat.  English  translation  ro- 
TJsed  by  David  A.  Welli.  N.-w  Ydrk  : 
O.  P.  Putnam's  Sons.  Pp.  291,  Price, 
$1.86. 

Amoso  the  nodem  pcriitical  writers  who 
have  kboffcd  to  vindicate  liberty  of  trade 
and  to  expose  the  fallnrii's  ami  economical 
failures  of  protect  ion,  Bustiat  in  iiiany  re- 
spects stands  unrivaled.    Other  men  maj 
perhaps  have  gone  deeper  into  the  philoso> 
phy  t/t  the  sabjeet,  or  contributed  more 
toward  the  establishment  of  political  econ- 
omy as  a  body  of  .scientific  principles,  but 
no  man  ha.-^  done       much  as  Fri'd^ric 
Bastiat  to  explain  and  illustrate  its  truths, 
and  oilbroe  them  upon  the  popular  mind. 
A  thorough  master  not  only  of  the  subject 
but  of  the  art  of  Incld,  attractive,  and  teU- 
inpf  Btatempnt,  his  economical  essays  arc 
well  worth  reading,  if  only  for  tli.  ir  litnary 
effect.    Many  writers  can  make  reading 
pleassnt  if  allowed  to  ehoose  their  theincs. 
Political  economy  hss  long  been  proverbial 
for  its  dry,  statistical  repulsivcness — has 
lonj?  been  kn'nvn  as  "  the  dismal  science  ;  " 
but  in  the  bauds  of  Bastiat  it  is  as  far  as 
possible  from  being  either  dry  or  dismal. 
Mr.  WeDs,  the  editor  of  the  present  work, 
gives  the  following  aeconnt  of  it  In  bis 
prefiMC  to  the  American  edition : 

"  This  little  volume  Is  made  np  of  a  selection 
from  the  essaya  of  M.  Ba*tlat,  that  have  in  a 
bigh  degree  these  popular  and  attractive  cbarac- 
teilatics ;  such  .i»  a  presentation  of  the  natore 
of  capital  and  Intercut,  and  the  relation  of  the 
two;  a  dticaBBlon,  under  the  title,  'That 
which  ts  S«en  and  that  which  is  not  Been,'  of 
theevOs  tbat  always  resoU  from  limiting:  ron- 
slderatlon  of  tlie  effect  of  an  economic  law,  tax, 
or  ln?tItntlon,to  its  immediate  visible  Influence,' 
and  ignorinjc  Its  ultimate  conseqnencoB.  intro- 
daelng^in  so  doinjc,tbe  iUnatration  which  hat 
passed  Into  many  Isngnsges,  of  'The  Biekea 


Window  ; '  also  the  quest ioua  of  '  What  it  Qot» 
emmeiit?'  'What  it  Money?'  and  the  natntw, 
object,  and  function  of  what  is  popularly  and 
geneniliy  termed  '  the  law,'  without  relereoce 
to  any  particnlar  code  or  sislate.  8o  seoqie- 
able,  indfctl.  Imve  these  abort, selected  eseays 
provL-d  to  till-  public,  that  repeated  edilioaa  uf 
them  have  b<-en  published  in  Prance,  Bdfftiun, 
Oermany,  liuly,  Knirlmid.und  the  Uniied  States: 
and  all  that  the  editor  has  had  to  do  with  tite 
piewnt  American  edition  has  been  to  rerlee 
the  pr<'vioa«  EnglUh  translatkm.  which  \va^  v\- 
ceudiu>{ty  imperfect,  and  lu  some  Uiatanccs  nb- 
("ulutely  wlttiuai  meanitts'*  Wbers  tte  text— 
which  wnB  oHffinally  written  to  meet  the  cott« 
ditiou  of  affairs  in  France  at  the  time  of 
overthrow  of  the  monarchy  and  the 
roent  of  the  republic  in  1B48 — could  be  chanfred 
verbally  with  advaniaKe  to  meet  the  different 
condition  of  men,  lawa,  and  things,  at  pieeent 
exitttinirin  the  United  8tate8,tnch  cbauccH  have 
been  made,  English  names  being  anb«tilated  for 
French  ones,  doUara  and  cents  En  piaee  oTftanea 
and  sous,  and  flic  like.   A  few  notes  pertinent 
to  the  cnbject-matier  of  the  text,  and  drawn 
mainly  flron  the  recent  economic  experience  of 
tbe  United  Btstes.  have  also  been  added.** 

Tn  EirrjECTs  op  Cross  and  Selv  Fertiliza* 
TIOM  IN  THS  Vkuetable  Kingdom.  liy 
Charles  Darwin,  M.  A.,  F.  R.  S.  New 
York :  D.  Appleton  k  Co.    Pp.  402. 

Price,  $2. 

The  name  of  the  author  upon  this  title- 
page  is  an  assurance  that  the  book  is  a 
BoHd  oontiibution  to  ^e  advance  of  that 

branch  of  biology  which  may  be  named 
philosophical  botany.    It  is  tlic  result  of  a 
long  series  of  elaborate,  p  niist.ikiui:  in- 
quiries into  that  curious  and  mysterious 
field  of  Ofganlc  activity,  the  process  of  fer- 
tilization  In  pUmts.  The  inquiry  Is  hardly 
popular,  and  will  only  have  Its  deepest  in- 
terest  to  those  who  know  something  of  the 
technicalities  of  l>f)fany.    Yet  Mr.  Darwin 
•has  prefixed  to  the  volume  an  excellent 
chapter  of  introductory  remarks,  which  will 
prove  generally  Intelligible  and  Instructive ; 
and  there  arc  but  few  who  will  read  this 
chapter  and  not  he  lured  forward  hy  the  at- 
tractive and  fa-^cinatitijr  import  of  the  dis- 
cussion.   Tlie  author  also  adds  a  very  itn- 
portant  chapter  of  general  results,  in  which 
he  states  the  practical  bearing  of  the  in- 
qtdry  as  respects  the  art  of  tin-  agriculturist 
and  horticulturist.    ITls  discussion  is  at  the 
bu^is  of  the  jiroblem  and  the  intelli-rent 
practice  of  breeding.      He  furthermore 
pobts  out  Ito  great  theoretical  significance 
to  the  teientipc  inquirer,  who  alms  to  go  as 
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deep  as  possible  into  the  quostion  of  Na- 
ture's economy  in  continuing,  ilivcTsilying, 
and  giving  stability-  to  the  course  of  life 
upon  oar  globe. 

An  Alphabet  is  Finance.  A  Simple  State- 
ment of  Fermauent  Priociplea  and  their 
Application  to  Qa«8tioiM  of  the  Day. 
By  (tUAHAM  McAdam.  New  York  :  (i. 
r.  Putnam's  bona.  Pp.  21U.  Price, 
$1.26. 

«*TBMUtae  book,**  we  are  told  in  the 
IrvCmo,  *'w»s  written  es  a  political  duty 
and  it  would  be  a  blessing  to  long-suffering 
listeners  and  readers  if  erery  one  who  feels 
n  "call  "  to  preach  or  to  write  was  as 
fitted  for  the  task  he  undertakes  as  Mr. 
HcAdam.  He  has  soocceded  in  treating 
the  elenieatary  principles  of  finance  briefly 
and  at  the  same  time  clearlj,  simply,  and 
effectively  ;  and  his  dis^cussion  of  the  com- 
monrr  fallacies  and  of  ten -re  pea  ted  stock 
arguments  of  the  inflationists  is  i»o  good, 
that  it  is  to  be  hoped  the  book  will  find  a 
drenktlon  among  then.  The  chapters  on 
Money  a  Creation  of  Goveniment,*' "  Pure 
Credit  Money,"  "  What  is  a  SiHJcie  Basis? " 
**  Bankin};" — all  brief — arc  models  of  state- 
ment in  their  way.  Although  the  author 
apparently  accepts  Mr.  Jevons's  views  as  to 
the  word  value^  the  somewhat  amblgnons 
way  in  which  he  uses  that  term  makes  the 
chapter  on  "The  Qualities  of  Ool.!  for 
Money"  sliglifly  ol).«cnre,  which  is  to  be 
regrettcfl,  fur  much  of  the  success  of  infla- 
tion arguments  is  rooted  in  the  hazy  notions 
concerning  what  is  called  the  wdtte  of  gold. 
We  would  can  the  author's  attention  to  the 
statement  on  page  ISO,  that  "  $4,444  still 
remains  by  custom  the  nominal  par"  (of 
exchanpre),  the  fact  being  that  the  nominal 
and  real  par  have  been  in  agreenient,  at 
$4,846,  both  bj  usage  and  United  States 
slalnte  for  two  years  or  nune 

REPOUT   of    Tn«    GkOLOGICAL    RrRVET  OP 

Indiana,  1875.  By  E.  T.  Cox,  SUte 
Geologist.  Pp.  699.  With  Maps  and 
Flates. 

PrRiNO  the  Toar  T'TS  the  general  work 
of  the  survey  of  Indiana  was  carrie<i  on  in 
nine  counties  :  Vigo,  Huntington,  Jennings, 
Ripley,  Orsnge,  Vanderburgh,  Owen,  Mont> 
gonery,  and  the  southeastern  part  of  Clay. 
A  special  reconnaif^sance  waa  made  of  the 
coakneasnze  rocks  of  Pntnsm  County ;  also 


a  ppecial  hydroirrnphic  8U^^•ey  of  some  of 
the  lakci^  in  tht-  nottlurn  portion  of  the 
State.  Beside^)  the  results  of  these  re- 
searches, the  report  contains  observations 
on  foe^  marine  plants  fir<»n  the  coal-meas- 
ures, by  Mr.  L.  Lesquereux,  and  a  catalogue 
of  the  Wabash  Valley  flora,  by  Dr.  J. 
Schenck. 

Itanhok.  By  Sm  Waltir  Scott.  Also 
Our  Mutual  Friknu.  By  CHARua 
DiCKXKS.    New  York:  Holt Co.  Pp. 

850.    Price,  $1. 

TuESE  little  volumes  belong  to  the 
"  Condensed  Classics  **  series.  The  test  is 
absolutely  identics]  with  the  originsl  woiks, 
except  that  much  of  the  less  essential  mat* 

ter  of  the  latter  lias  been  omitted.  If  any 
one  thinks  an  acquaintance  with  all  the 
leading  writers  of  his  language  to  be  neces- 
sary, he  mnaf  resort  to  condensations  Kko 
this.  I4fe  is  not  long  enough  to  enable  a 
man  to  read  our  entire  "  polite  literature  " 
through. 

Annual  Rkports  of  thk  Zoological  Socie- 
ty OF  CiNCiXNATi,  for  the  years  1874- 
'75-'76.  Cincinnati:  printed  for  the 
Society. 

It  is  to  be  regretted  that  an  enterprise 
containing  so  much  spirit  should  not  as  yet 
have  proved  a  peconiaiy  soeoess.  The  fol- 
lowing is  interesting:  "  In  Europe  there  are 

now  [187IJ  in  operation,  or  in  process  of 
construction,  more  than  eighty  zoological 
gardens,  and,  almost  without  exception,  they 
are  profitable,  and  in  some  cases  largely  so. 
The  experience  la  Fhilsdelphia  Is  encourag- 
ing, while  that  of  the  garden  in  San  Fran- 
eiscd  ij<  .  .  .  .  marvelous.''  Strange  that 
the  last  report  contains  no  list  or  statement 
of  the  animals ! 

Datid  akd  AxilA  Matson.  By  Abigail 
S(  OTT  DCNIWAY.  Pp.  194.  With  Illus- 
trations. New  York :  S.  li.  Wells  k  Co. 
Price,  $2. 

IvasHirGB  as  it  does  not  lie  within  our 
province  to  estimate  the  value  of  works  of 
the  imagination,  we  will  only  say  of  iliis 
volume  that  its  theme  is  the  "  ten(ii  r  pas- 
sion,' in  one  of  its  many  phases;  that  the 
verses  are  smooth  and  musical  enough,  and 
that  the  mechanical  makeup  of  the  book 
is  admirable  as  regsrds  print,  paper,  and 
bhiding. 
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QviUTATm  Chemical  Analysis.  A  Guide 
to  the  Fraciic&l  Stud  v  uf  Chemiiitry  and 
of  tha  Work  of  Analysb.  by  Siiiia  B. 
DonOLAS  and  Albert  B.  Prkscott,  of 
the  Um?ersity  of  Michigan.  New  York : 

D.  Tan  Mottnuid.  Second  editkm,  re- 
TiMd.  Pp.S6i.  Price, 

This  excellent  work  has  grown  out  of 
the  CTitrenrios  of  ohriii'K'al  tcachin?.  In  its 
earliest  form  it  appeared  in  1864,  and  passed 
through  seyeral  editions.  It  wM  iataided 
to  be  oaed,  with  iyeMiiiQB*t  **lUiiiial  of 
Qiulitfttire  Analysis,"  as  a  guide  to  the  ex- 
perimmtal  study  of  substances  to  be  made 
in  oonnection  with  analysis,  but  beyond  its 
immediate  requirements.  It  is  now  revised 
and  enlarged  so  as  of  itself  to  answer  the 
needs  of  the  stadent,  a&d  relief  e  him  from 
the  necessity  of  obteiniog  more  than  one 
text-lx>o1c  for  inoi^nic  qualitative  work. 
Its  aim  13  stated  to  bo,  "  to  aid  the  student 
in  gaining  an  accurate  acquaintance  with 
the  facts  whereby  analyses  are  made ;  iM^d  a 
deer  nnderslendSng  of  tlie  eodrdination  of 
these  (kcts— the  prinoiples  of  analysis — has 
been  the  chief  object  of  this  work.  It  is 
Iho  roj^ult  of  experience  in  the  cr»nst:\nt  en- 
deavor to  prevent  habits  of  automatic  op- 
eration and  of  Buperlicial  obsenration  in 
analysis.**  Varioos  improrementa  fai  the 
work  are  pointed  out  in  the  preface  to  the 
new  edition,  wliioh  have  been  arrived  at  by 
tho  oxporionce  of  the  last  ten  year.i,  and 
which  bring  the  volume  up  to  the  require- 
ments of  the  timee. 

Tkx  Gmranp*8  Mahiul.  A  Praetiea!  Trea- 
tise on  Chemistry,  Quantitative  (iml  Qual- 
itaUve  Analysis,  Stoicbiometry,  blowpipe 
Analysis,  Mineralogy,  Assaying,  Toxi- 
colozy,  etc.    By  IIenbv  A.  Mott,  Jr., 

E.  M:,  Ph.  D.  New  York  :  D.  VanNos- 
trand.    Pp.  625.    Price,  |6. 

This  work  is  designed  not  for  popular 
leadiog^  tnit  for  praotieal  students  of  diem- 
istry,  and  will  answer  the  purpose  of  a  kind 

of  condensed  library  of  technical  informa- 
tion, in  which  the  ordinary  text-books  arc 
deficient.  Compiled  by  a  workinEi;  student, 
from  tho  needs  of  his  own  experience,  it 
oannot  fail  to  be  oseltal  to  others  in  similar 
cireomstanoes,  who  will  find  the  labor  here 
done  to  their  hand  which  they  would  other- 
wise h:iv(^  to  flo  for  tliom^jclvos.  Tlif  au- 
thor has  prepared  the  work  on  the  principle 
that  every  scieotihc  man    should  compile 


his  own  pocket-book,  as  he  proceeds  in 
study  and  practice,  to  suit  his  particular 
business.**  HsTfaag  aceamolated  from  time 
to  time  a  hurge  number  of  vahmUe  noteS| 
tables,  and  chemical  data,  which  became  too 
voluminous  to  be  carried  in  the  pocket,  he 
then  decided  to  extend,  systematize,  and 
publish  them.  Dr.  Charles  F.  Chandler, 
PkofiMSor  of  Chemistry  in  the  Oohunbia  OoU 
kge  Sehool  of  Mines,  hitrodneea  the  wotk 
by  a  brief  pre&oe,  hi  which  he  sajs : 

"This  caretall7<i>repared  'Manaal'  of  Dr. 
Mott  will  prove  etpeciallj  valaable  as  oontatn- 
log  a  Judicious  selection  of  the  moat  important 
methodic  most  of  which  have  been  tested  by  lab- 
oratory experience,  and  foand  to  give  aatiAfkc- 
tory  resulttf.  These  are  presented  in  a  concise 
form,  with  reference  to  original  aatliors.  Tha 
nnmorons  tftbles  of  consuats  will  also  be  found 
of  j;ruai  value.  This  work  will  possess  a  special 
Taloalbrtkeatodcnt  and  laboratory-worker,  and 
will  serve  as  a  xxteUH  refereaee-bodi  ANT  the  gen- 
eral ecientlflc  reader." 

Mr.  Van  Nostraud  has  got  (he  work  out 
in  excellent  style,  and  we  have  only  to  mske 
a  small  oompblnt  of  the  Inartistic  monotony 

of  the  page-headings,  which  simply  repro- 
duce the  title  of  the  book,  without  giving 
any  guidance  to  its  successive  sul^ects  and 
the  vartety  of  its  contents. 

Toe  Microscopist.  A  Manual  of  Micro- 
scopy and  CSompendium  ot  the  Mion^ 
scopic  Sciences,  with  2o5  Illustrations. 
By  J.  U.  WrrHJi,  A.  M.,  M.  D.,  Professor 
of  Miorosoopy  and  Biology  in  the  Medi- 
cal College  of  the  Pacific,  San  Francisco. 
Philadelphia :  Lbdsay  &  Blakiston.  Pp. 
269.  Price,  $4,001 

Db.  WTm*8  manual  first  appeared  twen^ 
ty^^TO  years  ago^  and  he  now  issues  the 

third  edition,  rewritten  and  greatly  en- 

hrcT' d.  In  regard  to  his  object  in  prepar- 
ing the  volume,  tho  author  says  :  "  It  is 
proposed  in  this  troati.sc  to  give  such  a 
Hnmk  of  microscopy  as  shall  enable  the 
student  in  any  dq»artment  to  pursue  ori^ 
nal  investigations  with  a  general  knowledge 
of  what  has  been  accomplished  by  others. 
To  this  end  a  compri  iimsive  view  of  tho 
necessary  instruments  and  details  of  the 
art,  or  what  the  Germans  csll  technology, 
is  first  given,  and  then  a  brief  account  of 
the  application  of  the  microscope  to  various 
branc  hes  of  .Ncii  nce,  especially  considering 
the  needs  of  physicians  ami  students  of  medi- 
cine."   The  sciences  here  referred  to  are 
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mioro4niMralo27,  miwo-dieiiUltr j,  biology, 

UBlQlog7,  and  patbologioal  liittology*  ^ 
fK»k  it  desrly  written,  and  its  matter  pre- 
sented systematically  and  in  very  judicious 
proportions.  It  contains  a  great  number 
of  beautifully  •colored  plates,  which  will 
prore  helpful  to  Hie  otiulflDL  In  on  intro- 
daotocy  ebaptar  on  the  history  and  impor- 
tenee  of  oderoscopy.  Dr.  Wythe  p<^to  oat 
the  many  ways  in  which  this  art  has  proved 
useful  to  luun  in  receut  timed.  The  loUow- 
ing  suggestion,  however,  we  had  not  met 
with  before,  and  wo  trust  it  wiU  indto  to* 
ligioos  pooplo  to  bojndoroaooiMaand  kam 
to  use  them :  "  Even  tiioology  has  its  con- 
tribniion  from  microscopy.  The  teleologi- 
cal  view  of  Nature,  which  traces  design,  re- 
ceives from  it  a  muilitudu  of  illustrations. 
In  this  departoMOt  tfao  war  botwoon  skep- 
tioal  FhDosophy  and  Theology  has  waged 
moot  fiercely;  and  if  the  difference  be- 
tween living  and  non-living  matter  may  be 
demonstrated  by  the  microscope,  as  argued 
by  Dr.  Beale  and  others,  Theology  sends 
forth  a  ptean  of  fictoty  ftooi  tbo  botUe- 
Hients  of  this  acienoe." 

XlOBiGAN  BoAKD  or  HlALTn.  Fourth  An- 
nual Report  (1876).  Pp.  25u.  Lan- 
sing :  W.  S.  George  k  Co.  print. 

Li  addition  to  the  journal  of  the  proceed- 
ings of  the  board,  and  sundry  details  of  ad- 
nrfnlalfatlon,  we  have  here  «  great  deal  of 
natter  of  genenl  Intereat:  anch  as  statis- 
tics of  diseases,  remarks  on  illuminating 
oils,  studies  of  t  y phoid  fever,  etc.  Among  the 
more  voluminous  essays,  we  may  mention 
papers  on  means  of  escaping  from  public 
bnildiiiga  in  ease  of  fie^  vieeloation,  acarw 
let  fever,  erlnunal  abortion,  water  and  w»> 
ter«qipl7,  TentDation  of  railioed'Oara,  ete. 

Report  OF  the  Comvibsioxbrs  of  EnrcATioji 
roR  TH*  YaAR  1876.  Pp.  1,189.  Wash- 
ington:  Ckyremment  Frinting-Oflloe. 

In  the  personal  report  of  Commlisioner 
Eaton,  wUeh  ooenplea  the  flrat  170  pages 
of  Ibis  Tolume,  is  found  an  instructive  ret- 
rospect of  the  history  of  popular  education 
in  thi.s  country,  tn^'cthor  with  a  peneral  re- 
view of  the  present  status  of  primary  and 
superior  instouotion,  both  in  the  United 
8talea  and  In  other  oonntrleo ;  then  follow 
vobudnoof  abatncta  of  the  reports  of  school 


olileefa  throog^iout  the  Statea  and  Tenito> 
ries  of  the  Union ;  and,  finally,  we  have  2S 
tables  of  school  statistics,  giving  informa- 
tion with  regard  to  such  matters  a.>;  normal 
schools,  higher  schools  lor  women,  colleges, 
scientific  schools,  public  libraries,  museums 
of  art  and  natural  hbtory,  institations  for 
the  Mind,  deaf  and  dnmb,  and  idiots,  edu- 
cattoTuil  benefoctions,  etc.  The  value  of 
the  iijformation  here  conveyed  is  no  doubt 
very  considerable,  and  it  i»  much  enhanced 
by  the  addition  of  a  good  index. 

How  TO  Camp  Ovt.  By  Jobm  M.  Gould. 
New  York :  SorlbDer,  Annstrong  h  Co. 
Price^  |1. 

Tnis  is  the  best  work  of  the  kind  ever 
published.  Mr.  Gould  is  the  author  of  a 
*•  Regimental  History  of  the  War,"  which 
received  the  highest  commendation  from  the 
New  York  ilTofiM  and  Bmiiig  FouL  He 
baa  eamped  bt  wvj  way,  and,  being  a  man 
of  the  keenest  observation  and  possessed 
with  the  orderly  faculty  of  noting  down  ev- 
erything, has  given  in  thi.n  book  advice  and 
suggestion  of  the  greatest  value  to  those 
w1m»  go  on  eamping  or  tramping  expedi* 
tkns.  Sound  information  is  given  regard- 
ing food,  clothing,  boots  and  shoes,  knap- 
sacks, tent",  and  huts  of  various  kind?, 
with  valuul)le  hygienic  advice  from  Dr.  El- 
liott Coucs's  wriiings.  A  pleasant  vein  of 
humor  runs  through  its  pages ;  and  to  those 
who  never  stir  out  of  the  oity,  the  book  will 
be  found  entertafadng  as  well  as  eamp-pro< 
▼oking. 

fflpiHcirB  vaxsxansB  or  booioloqt. 

Tu  following  notlee  of  this  huportant 
work  is  from  the  review  in  the  LondMt 

JBkamincr  :  "  The  appearance  of  Mr.  Spen- 
cer's first  volume  on  '  The  Principles  of  So- 
ciology '  will  be  a  matter  of  rejoicing  to 
that  large  and  growmg  number  of  readera 
whoee  ndnda  hsTo  been  deeply  impressed 
and  roused  to  new  reflection  by  the  writer's 
masterly  exposition  of  the  philosophy  of 
evolution.  This  feeling  of  joy  will  only  be 
tempered  by  the  regret  which  Mr.  Spencer's 
readers  will  certainly  ezperienoe  on  learn- 
ing,  from  a  notiee  appended  to  the  Tolnme, 
that  disturbed  health  has  obliged  Um  to 
;  deoiai  when  about  to  write  certain  oondud- 
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ing  chaptcra  to  this  present  volume,  and 
that,  in  his  opinion, '  it  may  be  some  time — 
possibly  montha — before  he  it  able  to  re- 
sume work  at  Us  ordinary,  aloir  rate.*  Still, 
this  r^ret  should  not  uidaly  depress  us, 
seeing  that  we  have  now  in  our  hrxnd^  a 
bulky  volume  of  over  700  pages,  in  which 
thi»  author  hiy.-*  down  the  principal  founda- 
tiou-liaes  of  his  scientifio  structure.  Most 
of  Mr.  8p6noer*e  admirers,  perfaapa,  bave 
looked  forward  to  the  doctrine  of  sodal  evo- 
lation  as  the  moetfahiable  and  interesting 
result  of  the  author's  labors.  It  is  quite 
natural,  indeed,  that  many,  to  whom  theun- 
fiuniliar  conceptiuns  of  biology  and  the  ab- 
stmae  snbtfltiee  of  peydiologf  are  some- 
what repellent,  should  look  forward  to  the 
promised  exposition  of  sociology,  with  its 
more  familiar  ideas  of  induftry,  religion, 
government,  etc.  To  this  it  may  bo  added 
that,  just  now,  there  is  a  large  concentra- 
tion of  sdentific  hiterest  on  all  historical 
prohlema,  and  many  who  were  indlflhrent  to 
the  firsi  principles  of  natter  and  motion 
will  look  with  eagerness  into  the  prosent 
volume  for  its  tht-orv  of  social  proirro^s.  It 
may  at  once  be  said  that  all  who  have  an- 
ticipated this  work  will  find  hi  it  ample  tn- 
tdleotnal  material  of  the  most  interesting 
toil  The  author  here  takes  us  far  enough 
to  enable  us  tO  See  how  his  previous  vol- 
umes have  been  leading  up  to  a  clear  and 
scientific  conception  ol  society  and  its  laws 
— fkr  enough,  too,  for  us  to  #Mem  the  rer- 
olution  whidi  the  theory  of  efotution  is  to 
effect  in  many  ourrent  notions  respeoting 
social  phenomena.  .  .  . 

"Mr.  Spencer's  theory  of  primitive  ideas 
seems  to  us  so  much  the  most  important 
'  dement  In  the  voIubm  tiiat  wo  have  dwelt 
on  it  at  length,  to  the  ne^eot  of  the  other 
parts.  Of  what  remains,  only  averyfewwofds 
can  be  said.  After  completing  his  account 
of  the  data  of  p.sychology,  the  author  parses 
to  his  Second  Part,  which  has  for  its  theme 
*  The  Inductions  of  Sodology.'  Under  this 
head  Mr.  Bpenoer  diseusses  the  nature  of 
soefetT  ss  an  organism,  the  ideas  of  social 
growth,  social  struetui*cs  and  functions, 
and  the  division  of  the  social  organism  into 
three  systems  of  organs,  namely,  the  sus- 
taining,  the  distributing,  and  the  rcgulat- 
ing,  answering  to  those  of  digestion,  cireu> 
htion,  and  nerrous  coordination,  In  the  in- 


dividual organism.  The  analogy  between  a 
society  and  a  bodily  organism  is  worked  out 
iritii  remarkaUe  bgenuity,  according  to  the 
sketch  |^?en  fiy  the  author  In  the  popular 
introdoetion  to  sociology  already  alluded  to. 
Mr.  Spencer  succeeds,  we  think,  in  estab- 
lishing the  closeness  of  this  similarity,  and, 
what  is  more,  in  showing  how  it  arises  from 
the  Audamental  dndlarity  of  tiie  processes 
of  efolutton  underiying  faiAvidnal  and  eo- 
cial  growth.  Thus,  for  example^  the  curious 
analogy  in  the  distributing  systems  of  the 
two  kinds  of  organism  between  the  up  and 
down  lines  of  railway  and  the  veins  and 
arteries,  b  seen,  on  reflection,  to  be  some- 
thing more  than  an  aoddental  ooinoidcnee. 
At  the  same  time,  Mr.  Spencer  appears  to 
us  to  have  become  more  clearly  aware  of 
the  limits  of  this  analogy,  and  of  the  cir- 
cuuistaiices  which  mark  off  social  aggre- 
gates from  single,  living  organisms. 

•  **  After  thus  detennhibig  the  data  and 
leading  principles  of  sociology,  Mr.  Qpencer 
proceeds,  in  Us  Third  Fkrt,  to  dcd  with 
social  phenomena  themselves  —  that  is  to 
say,  the  movements  or  jirncesses  which 
make  up  social  dcvclopuKnt.  He  begins 
with  the  domestic  reUttions,  the  account  of 
u4iich  brings  the  volume  to  a  doee.  We 
have  no  space  left  to  follow  the  author  in 
his  interesting  review  of  the  gradual  devel- 
opment of  monogamy  out  of  the  primitive 
relations  of  the  sexes.  His  views  on  the 
nators  of  marriage  without  the  tribe  and 
marriage  within  the  tribe  (eiogsmy  and 
endogamy),  of  polyandry,  and  polygamy, 
and  of  their  relations  of  coexistence  and 
sequence,  rest  in  part  on  the  researchcB  and 
conclusions  of  writers  like  Mr.  McLennan, 
while  in  some  important  particulars  they 
deriate  from  this  writer's  theories.  It 
strikes  us  that  Mr.  Spencer  here  eddUts  an 
increased  power  of  seizing  the  many  influ- 
ences which  contribute  to  a  complex  result. 
The  highly-interesting  character  uf  this  part, 
as  of  the  whole  volume,  makes  us  VtA  for- 
ward to  the  continuation  of  this  woric  on 
*  Sociology,*  which,  we  strongly  suspect,  to 
Judge  by  the  little  progress  already  niade, 
is  going  to  be  much  more  voluminous  than 
the  works  on  '  Biology  '  and  '  Psychology.' 
May  the  author's  health  speedily  allow 
him  to  carry  forward  his  great  enter- 
priser' 
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The  Poultry  Yard  and  Market:  ft  Practical 
TroHtiffO  on  (iullluoculturc,  aud  l)ci*(Ti[ition  of 
a  N<  \v  PriK-octf  for  hatching  Ew»  and  n^i^'lul^ 
foalliy.  Bjr  Prot  A.  Corb«lt.  New  York:  Or- 
ange JmddsOo.  lan.  Pp.  90.  Price,  M)  cents. 

SiMMle'TKn,  IndlmioaB  Shrahs,  and  Vlnoa. 
By  J.  T.  Stifwart,  M.  D.  And  InaecU  that  iulest 
ihem.  By  Mla«  Emma  A.  Bmllh.  Faorto: 
JVtuMew  Co.  print.  1877.  Pp.  6ft. 

The  People  rv.  Duiiiol  Sclirumpf;  Mit-dc- 
meanor,  Adulteratiou  of  Milk;  Ar-iinu'iil  of 
W.  p.  Preutko,  C'ounRL'l  lo  the  Board  of  Uealtb, 
for  the  Prosecution.  New  York:  J.  F.  Truw 
*  Son  print.  ISn.  Pp.  3*2- 

OoMbMtoSUVtytltt-  By  Henry  F.  WalUng, 
O.  B.  Pnblbbed  hr  tie  American  8o<  iety  of 
Civil  Eii-inotr8.  Pp.  V,K  Three  Plutt-H. 

Hell^'ioii  and  Science  ;  The  I'H  vcholopical  Bn- 
sle  of  Iteliviou  connidered  from  ihe  Siuiiiluoiiit 
of  Pbrciiolocy.  A  Prize  Ennay.  New  York: 
8.R.  WellBAOo.  1877.  Pp  35.  Price,  20  cents. 

Oa  Some  DorlntlTca  of Diphcnylamlne.  By 
Vr.  P.  Townsend  Amten.  Reprint  from  Anur- 
icon  Journal  qf  SeUnee  and  Artn.  Pp.  1 1 . 

Second  Annnal  Report  of  the  Inspector  and 
Aeaayer  of  Liquors  to  the  Commonwealth  of 
HasaachnBctts.  By  Prof.  J.  F.  Rabcock.  Bos- 
ton:  Albert  J.  Wright  print.    1877.    Pp.  88. 

On  tlm  Btbert  of  Uric  Acid;  ContrihatiooH 
..jn  the  Leitontory  of  Harvard  Coileire.  By 
B.  B.  Bin.  Beprinted  flroa  Amtrtem  Jwrnai 

qf  Science  and  Art*.  Pp.11. 

Lubrication.  Bv  Prof.  P..  IT.  Thurnton.  Re- 
printed from  the  PUyUchnic  Rfi  itw.    Pp.  4. 

Note  on  the  Sensation  of  Color,  By  C.  8. 
Pelrce.  Reprint  ftvm  American  Joumai  qf 
SOmmtmA Aii».  Pp.lL 

Pnblication»  of  the  rinclnnntl  Obflcrratory, 
Noji.  2,  5.  MitcheVrt  Micromctrlral  Measare- 
nentaof  Doable  SLar>i.   P]).  is  aiul  :i4. 

Laboratory  Notec  from  the  Univcrnily  of  Cin- 
cinnati. By  F.  W.  Clarke.  Reprint  from  Amth- 
ican  Joumai  (/  Science  and  ArU.  Pp.  6. 

Hlsionr  of  the  Diccovenr  of  the  Circnlation 
of  the  Blo«<).  By  W.  T  Conklln,  M.  D.  Be- 
printed from  Ohio  Medical  and  Surgieoi  JOUT- 
nal.    Pp.  14. 

On  Puerperal  Septicemia.  By  J- W.  Under- 
hill,  M.D.  €lnclnnntl:Ald]n«Prlntli«>Woika. 
18T7. 

FIdS  and  Fmreet ;  alfontblr  JoofiMl  devoted 

to  thr  Nainml  Sciences.  Edited  by  Charles  R. 
Dodse.  Vol.  IL,  Nos.  7,  8,  9,  and  10.  Price  $1 
a  year. 

The  Development  of  ttip  Animal  Klnt'dom  ; 
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POPULAR  MISCELLANY. 

Proposed  Srientifif  ExpfdttloD  trend 
tbe  World* — For  some  months  Mr.  James 
0.  Woodruff,  of  IiidianapoHs,  has  been  busi- 
ly engaged  in  oiganiiing  a  **Boientifie  ex- 
pedition uwiiid  the  world,**  Uie  objfect  of 
which  is  to  visit  points  of  genenl  tlid  spc 
cial  interest,  to  study  architecHiro,  nrdiicol- 
opy,  geolo^'V,  and  the  fauna  ami  fiora  of 
new  or  little  kiiown  localities,  aud  to  make 
coUectiooB  nnd  stndiM  in  natural  history 
genemlly. 

It  is  ptopoeed  to  start  from  New  York 

some  time  next  Hill,  in  a  steamship  of  a 
tliou.'^antl  touM,  officered  by  cxpcrieiu-ed  men 
from  our  navy,  and  titled  with  all  the  ap- 
pliances necessary  for  such  nn  eqiedition. 
Ten  sdentifio  professon,  sdected  frcMn  the 
faculties  of  our  lea^g  unirersities,  are  to 
go  along  iu  the  onpacity  of  teachtM-8,  giving 
lectures  and  iustruction  in  tbe  various  sub- 
jects of  study. 

The  island  of  Harajo,  at  the  mouth  of 
die  Anaxon,  Yalpandso,  some  of  the  less 
Icnown  islands  of  tlie  Cctitral  Pacific,  New 
Guinea,  Borneo,  Ceylon,  and  Alexandria, 
are  a  few  of  the  more  piomim  iit  points  it 
'  is  proposed  to  visit;  the  .<hip  returuing  by 
the  way  of  Fhmee  and  Snglind.  Inland 
exeursioiu,  for  the  purposes  of  exploration 
and  the  oolleetlon  of  specimens,  will  be  a 
feature  of  the  expedition.  Eighty  students 
can  ho  accommodated.  The  trip  is  expected 
to  consume  two  years,  aud  will  co.st  each 
student,  according  to  published  estimates, 
about  $6,000. 

Frnlt-Farmlng  In  Knglaod.— The  home- 
supply  ol  fruit  in  England  being  very  in- 
adequate to  the  demand,  foreign  fruit  has  to 
be  imported  hi  enomous  qusntiitj.  Hcnoe 
the  prioe  of  fruH  hi  Twy  high,  and  the  great 
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mmss  of  the  population  have  to  deny  them- 
selves thid  whuleaouie  form  of  nulrimeat. 
The  Londoa  Boeiitx  of  Arta  luw  mdii* 
UkoB  the  investlgfttloii  of  tho  qncttion  of 
fraiUgrowing,  and  U  laboring  to  awaken  a 
popular  interest  in  the  matter.  In  thla 
country  fruit  ia  cheap  and  ahunilant,  yet 
many  of  the  sutrgcstiona  made  on  ihu  other 
side  of  the  Atlaotie  wooM  not  bo  oat  of 
plMO  OToa  bere.  In  ooo  of  tho  papers  nocl 
before  Ihe  Soelety  of  Arts,  it  ii  ■Inled  that 
only  40,000  acres  of  land  are  set  apart  in 
Enf^land  for  market-gardens.  Consiilcring 
what  enormous  crops  of  fruit  are  obtauued 
from  thit)  inconsiderable  acreage,  how  thell 
we  eetfanate  the  prodnot  of  WMte  laade 
were  they  to  be  coltirated  f  The  naritet- 
gpidens,  a<t  we  have  seen,  cover  less  than  60 
square  miles  ;  but  the  railway  embankments 
represent  about  200  square  nules  of  land, 
one-third  of  which,  at  least,  could  be  used 
ibr  the  onltiTatlon  of  frnlt.  The  little  plots 
of  groond  ttladied  to  oottagee  in  the  country 
and  in  vilUges  and  suburban  districts  might 
also  be  utilized  for  fruit-growing.  Koad- 
sides  in  the  country  might  also  be  cultivated 
profitably.  The  prospect  of  success  in  this 
eflbrt  at  enlarging  the  area  of  froltoalture 
in  England  is  not  rery  enooofaghig,  owing 
to  the  unthtiftlneM  of  the  people.  In  this 
respect  they  compare  very  unfavorably  with 
their  neighborsi  the  French. 

Frfqneofy  of  Color-Bllndne.ss. — There  is 
some  reason  for  believing  that  writers  on 
**eolor>Mindness**  haTO  in  many  instanoea 
exaggerated  with  regard  to  the  frequency 
of  its  occurrence.  Thus  it  hat  been  stated 
as  a  fact  thut  no  b^ss  tlian  ten  per  cent,  of 
the  railroad  cni^ine-drivcrs  in  SwciJcii  are 
unable  to  announce  properly  the  color  of 
the  rignal-lampsi  owtog  to  odof'bUndness. 
Mr.  Heibert  W.  Page,  singeoD  to  the  Lon- 
don and  Northwestern  Railway,  Is  of  the  opin- 
ion that,  so  far  from  bcin'^  common,  this  af- 
fection is  extreniely  rare.  He  cites  the  tes- 
timony of  three  railway  examining  surgeons 
in  support  of  his  views.  One  of  these^  who 
in  the  couse  of  twenty-llTe  yearn  had  exam- 
Ined  many  hundreds  of  men,  writes  that 
color-blindness  "  is  of  excessive  rarity ; "  an- 
other "  has  not  found  it  common  ; while  a 
third,  a  surgeon  of  long  experience,  writes 
that  ho  has  met  with   only  three  oases  of 


well-marked  color-blindness  "  among  many 
hundreds  examined  by  him.  In  bUO  men 
eianrfned  by  Mr.  Page  himself^  not  obe  in- 
stanoe  of  tnie  ooloNblindness  was  fimnd. 

Similar  testimony  is  given  by  Dr. 
of  the  Midland  Railway. 

How,  then,  are  we  to  account  for  the 
positive  statements  of  other  writers  who 
assert  the  extreme  frequency  of  this  affioo- 
tlonf  In  very  naay  oases  igoonnoe  of 
the  nooMS  vH  oolors  ia,  dooblleH,  mistaiMB 
for  inaUUiy  to  distUignish  between  ecdon 
thcmgelves.  Then,  many  {)cr9ons  are  hesi- 
tating and  slow  in  their  recognition  of  col- 
ors. Green  may  be  spoken  of  as  blue  by 
one,  red  as  green  by  another,  and  tiie  name 
pendsted  in  till  the  man  be  asked  to  oom- 
pare  the  one  before  him  with  some  familiar 
color,  as  the  prass  or  hky,  when  his  mis- 
take will  be  recognized  at  once.  I  cannot 
help  thinking,"  adds  Mr.  Tage, that  such 

bistanoes  of  ootorbUndneaa.   It  oertafady 

is  within  ray  own  tKperienoeb  that  errors  of 

thij  kind  may  creep  in  unawares  unions  time 

I and  cure  In'  ijivcn  to  the  examination  of  iUoU 
who  are  igmrant^  atupidf  or  nervotu.^^ 

Marsh-FcTcn*— 'A  snbetantial  addition 
to  our  knowledge  of  the  true  natare  of  pn- 
ludio  foTOM  appears  to  hoTO  been  made  hy 

Messrs.  Lanzi  and  Terrigi,  of  Rome.  Lanxi 
has  found  in  the  cells  of  microscopic  algte 
from  the  Roman  marches  certain  dark-green 
granules,  which  ore  most  numerous  when 
the  planu  are  flurthest  gone  in  deoomposi- 
tion.  At  length  these  granules  fill  theeeUa, 
arc  black  under  the  microscope,  and  thn 
alpn^  emit  an  offensive  odor.  In  the  Cam- 
pajiua  marshes  are  formed  in  winter,  which 
in  spring  develop  algee  abundantly.  In 
summer  the  water  disappears,  and  the  algss 
then  putrefy,  the  ground  afterward  growinf^ 
phanerogamous  plants.  Toward  the  fall  of 
I  the  year  the  nl^re  in  the  parts  still  covered 
with  water  also  die,  and  the  slime  at  the 
bottom  of  the  marshes  contains  quantities 
of  the  dark  grannies.  The  latter  maj  also 
arise  from  other  plants  in  the  stato<tf  deeay, 
even  where  there  are  no  marshes.  Lanxl 
regards  these  frrnnules  as  a  sort  of  ferments. 
Now,  the  pif^rnf-nt-^ranides  found  in  the  liv- 

Ier  and  spleen  of  individuals  suffering  from 
malaria  have  quite  aimilar  properiiss  to 
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those  ferment-^raoules,  and  they  can  be 
devdoped  quite  riodbilj.  V.  Tenf^  has 
^kMiaUy  devoted  himMlf  to  the  means  of 

di^nfection,  which  may  preyent  the  decaying 
process  and  developmcut  of  the  granules ; 
be  found  chloride  of  lime,  lime,  and  chlo- 
ral, the  most  efficacious.  With  aapinttort 
and  iMlteiiitg  appMatat  he  aMertained 
tbat  the  genne  roae  to  a  height  of  fifty  cen- 
timetrea  (about  twenty  inches)  above  the 
marsh-bottom,  where  they  could  easily  be 
carried  away  by  the  winds.  M.  Terrigi 
found  the  "  malaria-melanin  "  (as  they  call 
it)  abmdaiit  In  the  Urer  and  epleen  of 
Chdnea-pigi  that  had  breathed  the  nuursb- 
nir  for  some  tine. 

Hew  the  Chinese  go  ••flaUig.— Under 

the  title  "Fishing  Extraordinary"  a  writer 
in  Chambers's  Journal  describes  various 
stogular  devices  used  in  different  countries 
for  catchfng  fish.  Some  portions  of  the 
snrfative  are  calculated  to  pot  a  strain  npon 
the  credulity  of  the  reader,  as,  for  instance, 
when  we  are  informed  that  "  the  laiics  and 
rivers  of  China,  and  especially  of  the  north, 
are  so  abundantly  stocked  with  fish,  that  in 
§oum  plaees  the  men  called  flah*eatchen 
ainko  their  IMng  by  aotnally  seiiing  and 
drawing  them  out  with  thdr  hands."  If 
any  of  our  readers  should  happen  to  dwell 
In  the  vicinity  of  such  lish-abounding 
streams,  they  will  be  pleased  to  learn  how 
thoio  flaji-eatdien  aet  about  thdr  woric. 
Here  ia  the  mediat  lepmmii:  The  man  goes 
into  the  water,  and  proceeds,  half  walking, 
half  swimming,  raising  his  arm?  above  his 
head  and  letting  them  drop,  striking  the 
surface  with  bis  hands.  Meanwhile  his  feet 
are  moving  on  dm  moddj  bottooB.  Frea- 
onti^  ho  sloopa  with  a  rapid  dive  and  brings 
vp  a  flsh  in  his  hand.  His  object  in  striking 
the  Burfacp  is  to  frighten  the  fish,  which, 
when  alarmed,  sink  to  the  bottom;  then 
the  naked  feet  feel  them  in  the  mud,  and, 
onee  felt,  the  practised  liand  secures  them 
inamomentb 

Another  Chinese  method  of  fishing  de- 
scribed by  this  writer  is  very  ingenious.  It 
is  usually  practised  at  ni'/ht,  and  depends 
upon  a  peculiar  power  w  liicli  a  white  screen, 
stretched  under  the  water,  seems  to  possess 
over  the  fishes,  deeojbg  them  to  it  and 
making  them  leap.  A  man  ritUng  in  the 


stem  ci  a  longi  narrow  boat,  steers  her  with 
a  paddle  to  the  middle  of  a  river,  and  there 
Btopa,  Along  the  rigfauhand  dde  of  lus 
boat  a  narrow  sheet  of  white  canvas  is 
stretched ;  when  he  leans  to  that  side  it  dips 
under  the  surface,  and,  if  it  be  a  moonlight 
night,  gleams  through  the  water.  Along 
the  other  aide  of  the  boat  a  net  b  Dutened, 
so  u  to  form  a  barrier  two  or  three  foet 
high.  The  boatman  keeping  perfectly  sdll, 
the  fish,  attracted  by  the  white  canvas,  ap- 
proach and  leap,  and  would  go  over  the  nar- 
row boat  and  be  free  in  their  native  waters 
on  the  other  side,  but  for  the  screen  of  net; 
ln|^  whkdi  stops  them  and  throws  them 
down  befoie  the  man's  feet 

The  Tsc  ef  Anti-FfraieDts.— To  prevent 
fermentation,  a  wine-grower  in  New  Jersey 
added  to  a  twelve-gallon  keg  of  new  wine 
aboQtODo  gramme  (16i  grams)  of  aaUcylle 
add,  or  a  very  little  more  than  tihe  minlmnm 
quantity  a«  given  by  Neubauer.  Soon  the 
wine  lost  its  natural  flavor,  and  acquin  tl  a 
flavor  something  like  that  of  camphor.  A 
sample  of  this  altered  wine  having  been  sub- 
mitted to  Dr.  Etadonami  for  eiandnation,  lio 
at  OBoe  referred  the  new  flavor  to  the  pres- 
ence of  salicylic  ether.  In  a  communication 
to  the  American  Chemical  Society,  Dr.  Ende- 
Ecann  writes  :  "  The  formation  of  this  ether 
may  be  understood  if  we  regard  the  cir. 
enrnstaneea.  ^o  irfne  was  only  one  year 
old,  and  could  not  l>o  conridered  ripe 
and  ready  for  sale,  and  should  therefore 
have  received  not  the  minimum  quantity 
btit  rather  more  salicylic  acid,  to  entirely 
prevent  after-fermentation.  The  quantity, 
therefore,  being  insuffident,  sslicylie  add 
came  in  oontaet  with  alodiol  tn  state  na$- 
cendi,  which  caused  this  abnormal  action. 
Wine-growers  are  naturally  very  suspicious 
of  chemicals,  and  are  therefore  very  apt  to 
make  the  same  mistake — that  is,  they  prefer 
to  use  the  minimum  quantity ;  and  I  should 
not  be  surprised  if  dmllar  experieoees  had 
followed  the  application  of  this  substance 
in  other  places." 

Detenalnation  of  Copper.— Mr.  J.  M.  Mer- 
rick, of  Boston,  proposes  a  new  metliod  of 
determining  very  small  quantities  of  copper. 
It  is  intended  as  a  supplement  to  Beigeron 
and  THOte^s  odotimetrle  teat,  which  fitOs  to 
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indicate  a  quantitj  of  copper  less  than  0.5 
nOltgninmflL  Ifr.  Morriek's  metiiod  oon- 
fists  idmply  in  conMntratlng  to  •  TCfj  ■mtll 
bulk  tile  tolntion  suspected  to  eontotn  oop- 

por,  and  tlH-n  dopo~iting  the  copper,  if  pres- 
ent, upon  platinum,  bj  the  battery.  lie  uses 
for  a  depositing-cell  a  very  small  test-tube, 
OBftlbolMtol^  MM  to  give  a  ▼end  about 
one  and  ft  half  inoh  deep.  Into  tide  is  intro> 
diiced  till-  solution  ad^ed  with  sulphuric 
acid,  and  a  platinum  anode  and  cathode — 
each  about  au  inch  long  and  one-eighth  inch 
or  less  wide — are  hung  face  to  face,  and 
jrery  cloee  together ;  and,  the  olrenit  being 
completed,  Terj  aadsfiMtory  depoelta  of 
copper  are  obtained  with  Incredibly  odnnte 
quantities  of  the  metal.  Tlie  amounts  are 
doforinincd  by  the  increased  wcij^^ht  of  the 
cathode  (which  is  provided  with  a  platinum 
wire  aoMered  on  witii  gold,  by  wliidi  It  oan 
be  hooked  to  a  balanoe)  and  on  the  loia  of 
weight  of  the  same  after  washing  with  ni- 
tric acid.  The  platinum  is  polished  and 
heated  red-hot  before  the  first  weighing,  ' 
and  then  gently  heated  before  hanging  in  < 
theeolatfon:  The  contraat  in  odor  between 
depodted  copper  and  b^jht  platlniiin  li^  of 
course,  f!triking  and  characteriatfOi  In  this 
way,  n  1  milligramme  of  copper  may  be, 
the  author  thinki*,  safely  determintnl ;  while 
for  mere  qualitative  analysis  this  method 
may  be  employed  where  the  aaoittt  b  eren 
amaller. 

Award  of  the  Blfrshy  Hrdal  to  Prof.  0. 

C.  JIarsll. — Prof  P.  Mai-tin  Duncan,  Presi. 
dent  of  the  Geological  Society  of  London, 
in  announcing  the  award  of  the  Bigsby 
Ibdil  to  ProU  0.  01  Ibnh  for  Ida  services 
in  InTeatigating  the  paleontology  of  the 
Vert/Amia^  paid  a  high  but  wclI-mcritcd 
compliment  to  the  learned  Yale  professor. 
Said  I'rof.  Duncan:  **  He  has  distinguished 
himself  by  studying  the  fossil  remains  of 
nearly  every  great  group  of  the  vertebrata 
from  the  palaonle,  eretaeeona,  and  oUno* 
zoic  strata  of  the  New  World.  The  field 
of  his  research  has  been  immense,  but 
it  has  been  very  correct;  and  his  descrip- 
tive and  classiticatory  palcontological  work 
indloatca  hia  elfeotlTe  grasp  of  anatondcal 
detailt,  and  hIa  great  power  aa  a  eompara- 
tire  osteologlflt.**  Prof.  Duncan  then  enu- 
merated in  some  details  llie  chief  linea  of 


research  pursued  by  FloC  Marsh,  and  vraa 
followed  by  Mr.  Hnlke^  himaelf  a  poleon* 
tologlat,who  lieartily  approred  all  that  had 

been  said  by  the  president  with  respect 
to  the  value  of  Prof.  Marsh's  services  to 
paleontology.  "  These,"  he  said, "  are  so  au- 
merous  and  important  as  to  mark  an  epoch 
In  this  Hno  of  reaeareh.  The  present  roe- 
ogniUon  of  the  vahie  of  hia  labors  wiU 
dottbtleaB  prore  a&  incentive  to  fresh  work.** 

What  U  Moderate  Drinking  7— The  ad- 
vocates of  total  abstinence  from  intoxi- 
cating liquors  are  wont  to  condemn  even 
a  moderate  nse  of  stfmnlating  drinks,  oq 
the  ground  that  **  moderate  drinking  is  the 
parent  of  excessive  drinking."  The  Lancet 
questions  the  correctness  of  this  proposi- 
tion, but  in  its  negative  definition  of  what 
is  meant  by  "  moderate  "  drinking  the  vota- 
ries of  fiaodina  will  find  veiy  little  comfort. 

The  man,"  says  tim  XonmI,  who  bogfaia 
the  day  with  a  '  soda-and-brandy,^  has  very 
little  respect  for  hif  constitution,  and  if  he 
does  not  alter  his  habits,  they  will  alter  his 
health.  Odd  glasses  of  beer  and  glasses  of 
spirit  In  a  forenoon  do  not  eomo  within  the 
range  of  moderate  dilnkii^  '  That  Is  not 
moderate  drinking  whiob  adds  fifteen  or 
twenty  beats  to  the  pulse,  or  which  flushes 
the  face.  Finally,  all  casual  drinking  is  bad, 
presumably,  and  not  moderate  drinking. 
The  system  will  not  reedre  food  merdy  as 
a  nutter  of  ccnvlTlallty,  aft  all  sorts  of  odd 
hours.  Rtill  less  will  it  receive  with  Impu- 
nity drink  in  this  way.  Drinking  which 
disturbs  sleep,  cither  by  making  it  heavy 
or  by  driving  It  away,  is  not  moderate. 
Moderate  drinking  is  that  which  oonsists 
with  a  clean  tongne,  a  good  appetite,  a  slow 
pulse,  a  cool  skin,  a  clear  head,  a  steady 
hand,  good  walking-power,  and  light,  re- 
freshing sleep.  It  is  associated  with  meals, 
and  is  entirely  subordinated  to  more  OOA- 
venlent  and  lesa  otjootionable  forms  of  food. 
That  sndi  drinking  prodnces  drankenncss, 
has  yet  to  be  proved,  as  it  has  yet  to  be 
proved  to  be  esseotial  to  health." 

■eteatien  ef  Inpresslens  by  the  Retina. 
— Does  the  retina  retain  in  death  the  Image 
last  impressed  npon  it?  That  anch  ia  the 
ease  has  been  asserted,  but  hitherto  the 
evidence  has  not  been  satlsfoctory,  to  say 
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the  least  But  recent  expcriuicuts  made  by 
PtcC  KAbiMi,  of  Hfliddberg,  appear  to  ihoir 
tiiat  tho  foMigo  doM  lemi^  He  totdc  m 

rabbit  and  fixed  its  head  and  one  of  its  eye- 
balls at  a  distance  of  about  five  feci  from  a 
small  opening  in  a  window-shutter.  The 
head  waa  covered  for  five  minutes  with  a 
Mack  eiodi  tad  tiMii  txpoMd  for  three  mill- 
utee  to  %  sonwwhet  eloaidecl  mid^laj  eky. 
The  nbbit  was  then  instantly  deoapltated  ; 
the  eyeball  which  Iiad  been  exposed  was 
extirpated  in  yellow  light,  then  opened 
and  instantly  plunged  into  a  weak  solution 
of  eloiiL  Two  mlnutee  after  deeth  the  eee- 
ood  ^bell,  without  remoTtl  frmn  <he  head, 
was  subjected  to  exactly  the  same  processes. 
On  the  following  morning  the  retinae  of  both 
eyes  were  carefully  isolated,  separated  from 
the  optic  nerve,  and  turned.  They  exhib- 
ited a  nearly  square,  sharp  image,  with 
■hftrply-defiiied  edigea. 

BitinMrtiM  ff  •  V  Eoier  Hanah.— 
In  a  paper  on  Ihe  extirpation  of  our  larger 
indigenous  mammals,  published  in  the  Pmn 
Mouthbf,  Mr.  J,  A.  Allen  remarka  that  the 
larger,  the  less  sagacious,  or  the  otherwise 
more  eaailj^captured  species,  hare  always 
beealheflrattohedeetroTed.  Tbewalnu, 
befng hunted  for  its  ivory  and  its  oil,800]l  be- 
came extinct  in  the  Gulf  of  St.  Lawrence; 
the  bison  wholly  disappeared  eas't  of  the  Mis- 
sissippi (south  of  Wisconsin)  prior  to  the 
year  1800 ;  the  moose  and  the  caribou  were 
eaifypreaaed  baek  Into  the  reeootcr  north- 
ern forests;  and  the  elk  everywhere  quiokly 
disappeared  before  the  advancing  settle- 
ments. Formerly  abundant  from  the  (Jreut 
Itakes  nearly  to  the  Gulf  coast,  its  sole  sur- 
rifors  east  of  the  Mississippi  for  the  last 
few  deeadee  bare  hem  eonllMd  to  the  least 
freqaented  parte  of  the  AOeg^iaiUcs,  wbeie 
few,  if  any,  still  anrrive.  Thirty  years  ago 
it  was  abundant  over  nearly  all  of  the  prai- 
ries, pkins,  and  mountain  valleys  of  the 
Cheat  West,  where  it  is  now  confined  within 
oomparatlvel  J  nairow  boundariee,  and  Its 
preieDt  rafM  rate  of  deereaae  portends  Its 
speedy  total  extirpation  aooth  of  the  forty- 
ninth  parallel.  The  Virginia  deer,  once  a 
common  denizen  of  the  whole  eastern  half 
of  the  United  States,  now  scarcely  exists  in 
New  England  sonth  of  the  fofeata  of  Maine 
and  Korthem  New  Hanipahirei  or  in  New 


York  south  or  west  of  the  great  Adiron- 
daek  'WUdemeaii  or  anywhere  in  the  Middle 
States  away  Aom  the  noiiBtaina,  It  has 
also  diaaiqpeared  from  a  hirge  part  of  the 

Atlantic  coast-region  farther  southward, 
and  froiu  the  greater  part  of  the  area  be- 
tween the  Great  Lakes  and  the  Tennessee 
riTer.  The  bear,  the  panther,  the  gray  wolf, 
and  the  lynx,  have  become  dndkrly  re- 
stricted. The  fisher,  the  marten,  and  the 
Canada  porcupine,  former  inhabitants  of 
the  northern  parts  of  the  northern  tier  of 
Slates,  as  well  as  of  the  Appalachian  high- 
lands to  or  beyond  Virginia,  have  only  here 
and  there  a  few  lingering  r^reecntativea 
in  the  least  freqaented  parts  of  the  moun- 
tains, and  are  much  more  rare  than  formerly 
in  the  forests  of  Northern  New  England  and 
the  great  unsettled  region  north  of  the  St. 
Lawrence.  The  same  ia  tme  of  the  l>eaver, 
exoept  that  It  had  a  mneh  more  extended 
range  to  the  aoathward,  being  a  former  in« 
habitant  of  Northern  Florida  and  the  mid- 
dle and  northern  portions  of  tlie  (Julf  States, 
and  of  all  the  intervening  region  thence 
northward. 


PsjcMc  FhoiMNMk^Mr.  Sergeant  Cox, 
in  a  letter  to  the  London  Speetaior^  made 
the  assertion  that  no  one  who  bad  inves- 
tigated "  psychic  phenomena  "  ever  had 
"come  to  any  other  conclusion  than  that 
they  were  real."  To  this  Moncure  D.  Con- 
way replies  aa  follows : 

**I  beg  to  infom  that  gentleman  that  I 
have  for  more  than  twenty  years,  both  in  the 
United  State?  and  in  Kntiland,  and  in  the  pres- 
ence of  well-known  mediums  as  well  as  pri- 
vate circles,  diligently  investigated  the  sub- 
ject, and  I  have  never  seen  any  phenomena  at 
all  worthy  of  notice,  except  sueh  as  indicate 
the  andadty  of  some  persons  and  the  weak- 
ness of  others.** 

Extending  tlie  Meat-Supply.— One  of  the 
most  enthusiastic  hippophagists  of  Paris, 
M.  Deenrfx,  not  content  with  advocating 
the  nae  of  horse-flesh  for  food,  now  would 
have  people  eat  the  flesh  of  diseased  ani- 
mals. He  has  made  it  a  practice  to  eat 
the  flesh  of  horses  killed  in  his  service, 
which  had  glanders  or  furcy,  and,  wheth- 
er thoroughly  or  partially  cooked,  be  found 
no  evil  tesolts  to  hto  heslth.  Further, 
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ever  since  1861  he  has  eatoi  the  fl«h 
of  all  animalB  that  have  dkd  witUa  his 
reftcb,  no  matter  from  what  diMiM.  He 
affirms  that  one  may  eat  with  impnnity  the 

flesh,  cooked  (not  putrid),  of  any  of  the 
domesticated  animals,  no  matter  what  tlioy 
died  of — glanders,  typhus,  hydrophobia, 
etc.  So  far  from  the  flesh  of  animala  which 
have  died  natorany  harlng  a  repogiiaiit  ap- 
pearance or  a  peculiar  flavor,  he  itates  that 
he  has  placed  the  two  Icmda  side  by  aide  in 
the  same  pan  and  with  the  same  sauce,  and, 
in  serving  to  different  persons,  many  of  them 
oonnoisaeurs,  the  meat  of  animals  that  hare 
died  a  natnral  death  haa  iorariaUy  been 
pronounced  soperlor  to  that  from  the  ilan^- 
terJionael 

New  Test  of  Death. — The  importance  of 
having  some  readily-applied  and  indisputa- 
ble test  of  the  bet  <Mf  deadi  In  apparent, 
and  many  are  the  pioeoMes  that  have  been 

olTered  to  determine  it  KeverthelesB,  nich 

a  tost  appears  to  be  still  a  desideratum — 
unless,  indeed,  we  accept  that  offered  by 
Kappcier.  In  the  course  of  his  researches 
on  the  deotrfeal  atiandation  of  dead  mna- 
eles,  Kappeler  eofejeeted  twenty  oorpeci  to 
the  action  of  Tarioua  eleetfie  currents,  not- 
ing the  times  of  disappearance  of  contrac- 
tility. In  persons  emaciated  by  chronic 
maladies,  it  disappeared  much  more  rap- 
idly tlian  in  weIl*noiiriehed  individoala,  or 
those  who  had  had  aente  disease.  It  ^ 
appeared  seventy-five  minutes  after  death 
at  the  quickest,  ami  pix  and  a  half  hours 
at  the  ^'lowost.  In  case.i  where  a  rise  of 
temperature  is  observed  after  death  electric 
oontrsctiliiy  persists  longest  So  long  as 
there  remains  the  least  Hldtor  of  Ufe  the 
eontractiona  continue  intact.  In  the  most 
prolonged  faints,  in  the  dtn-pent  lothnrptcs, 
in  poisoning  by  carbonic  oxide,  chlorotorrn, 
etc.,  there  is  contraction  so  long  as  Ufe 
bsts.  Batif  the  mosdes  make  no  response 
to  the  dectrieal  sthnnlatfon,  Ksppeler  pro- 
nonnees  life  to  be  estinot 

Vortelty  of  the  Tront.— A  correspond- 
out  writing  from  Xn  Sable  Forks,  Now  York, 
communicates  to  The  Montolt  the  follow- 
ing very  remarkable  instaaoeof  voracity  in 
atnmt:  While  he  and  another  gentioman 
were  flshlog  in  a  stream  near  the  phoe  of 


his  residence,  they  came  to  a  "  long  still 
hole,"  into  wliich  his  companion  dropped  a 
hook  and  Uae^  and  imsaedlstsiy  after  polled 
xe^  a  troat  BMasuring  about  idno  inchea. 
The  trout  had  swallowed  the  hoolc,  and,  in 
trying  to  extricate  it,  the  fish's  mouth, 
throat,  and  stomach,  were  found  tu  be 
almoBt  filled  with  a  snake.    They  pulled 
the  anittsl  ont  and  threw  It  en  the  baak  ; 
it  had  Cffid«Dtly  been  recenUy  killed.  We 
did  not  measure  the  snake,"  writes  our  cor- 
respondent, "  but  each  of  us  estimated  its 
length  at  fourteen  inches.   We  took,"  be 
adds,  "  about  a  doien  mora  treat  from  the 
nme  bole,  whieh  seemed  to  show  that  tide 
enormous  meal  lud  not  made  the  trout  in 
the  least  slupfiish,  or  dulled  the  edge  of  his 
appetite ;  for  if  it  had,  some  of  the  smaller 
fish  would  have  taken  the  bait  before  him." 

Ikaths  from  lahaUitlon  ef  Chlereferm. — 

Li  commnnieating  to  the  Cincinnati  Acade> 
my  of  Medieloe  a  list  of  deaths  by  dihwo- 
form  occurring  in  that  dty  and  Its  viehiity. 

Dr.  Charles  Anderson  reoognires  a"  strange 
fatality  "  attending  the  use  of  the  drup  in 
CincinnatL  No  other  city  in  the  United 
States  nnmbers  so  many  deaths  from  thhi 
cause;  yet,  peihapa,  if  sll  tiie  chloroform 
casualties  of  other  cities  had  been  duly  re- 
corded, Cincinnati  would  no  longer  hold 
this  bad  preeminence.  The  author  calls  at- 
tention to  a  singular  anomaly  observed  in 
the  action  of  this  iMBstlMtic,  viz.,  that 
many  of  those  who  have  died  from  dihno- 
form  hare  taken  it  repeatedly,  and  often  for 
a  considerable  time,  without  any  unpleasant 
symptoms,  whereas  an  attempt  to  jrive  it  a 
short  time  afterward  has  proved  fatal.  Thus 
one  patient,  who  had  taken  It  frequent^ 
daring  ten  years,  died  from  forty  drops; 
another  had  taken  it  a  hundred  times,  and 
had  once  been  un<lor  its  influence  fcr  five 
hours;  the  last  dose,  which  was  fatal,  con- 
sisted of  an  inhalation  or  two  from  a  cblo- 
roformed  haadlMrohiet  After  citing  other 
similar  instaaees,  Dr.  Andeiaon,  whose  oom> 
munication  we  find  in  the  CSmh^  express- 
es the  opinion  that  in  these  cases  there 
exists  a  sort  of  floating  idiosyncrasy — one 
that  may  have  hold  of  a  man  for  an  liour  or 
aninstant  **  It  may  be  on  hfan  to-day,**  adds 
theanthor,  "andoffttMBOfrow;  but  11^  while 
under  Its  hiAienes^  he  Inhile  the  vapor  of 
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cblorofonn,  he  is  almost  sure  to  die.  I 
was  on  the  point  of  sayuig,  If  he  Inlials  the 
di^M  qoiiititj  of  the  vapor  of  chlovofom^ 
it  iriU  prove  fatal  I  am  ahnost  oonvinced 
that  that  would  not  be  putting  it  too  forci- 
bly. When  you  consider  the  remarkably 
Braall  quantity  given  in  all  the  caseii,  1 
think  you  will  be  inclined  to  say  thtt  there 
is  ioaiething  in  the  theory.** 


NOTES. 

Dr.  Elliott  Coues,  U.  S.  Army,  the  ^sUn- 
guished  naturalist  of  the  Haydon  Surreys, 
and  one  of  the  most  eminent  ornithologitits 
lathe  country,  has  just  been  elect e<l  Pro- 
feasor  of  Anatomy  in  the  National  Medical 
CoU^e  in  Washington,  tie  entered  upon 
its  dvdea  In  April,  end  diose  for  the  sub- 
ject of  his  inanpiiral  lecture,  "  Anatomical 
Science  in  its  Bearinge  on  the  Oririn  of 
Species  and  Man*8  Place  In  Nature."  He 
took  strong  grounds  for  the  truth  of  ctoIu- 
tion,  and  claimed  the  right  to  seek  and  state 
the  truth  of  Nature  ee  eiistlng  in  matter, 
with  no  heed  to  possible  results,  and  with- 
out regartl  to  the  dictation  of  dogma,  the 
sensibilities  of  prejudice,  or  the  fears  of 
ignofuce.** 

Tm  Somraer  School  of  Science,  inaugu- 
rated la!>t  year  ,it  Bowdoin  College,  is  to  l>e 
continued  this  season,  the  term  to  com- 
mence July  16th  and  hut  tlx  weeks.  The 
studies  this  year  will  be  chemistry,  miner- 
alogy,  and  zoology,  practical  instruction  to 
be  given  in  each,  books  being  employed 
ooleiy  for  pvrpoeei  of  reference.  The  fee 
for  a  full  course,  consisting  of  any  two 
studies,  is  $20;  for  a  single  study,  $12. 
Keither  entrance  exammation  nor  Tecltft- 
tiouwiU  be  required. 

J.  Scott  Bowerbank,  well  known  for 
his  studies  of  the  lower  formt  of  marine 
life,  especially  the  sponges,  died  at  Hastfaigs 
(England)  on  the  9th  of  Kerch,  hi  his 
eightieth  year. 

An  obserrcd  inornasc  of  tomperatnre  at 
the  Greenwich  Observatory  during  recent 
yeare  to  attributed,  by  Mr.  H.  S.  Eaton, 
President  of  the  London  Metcorologicnl  So- 
dety,  to  the  heat  imparted  to  the  air  by  the 
dty  of  London.  He  estimates  that  the  heat 
developed  from  the  pr<'sent  annual  con- 
sumption of  6,000,000  tons  of  coal,  on  the 
118  square  miles  covered  by  the  city,  and 
from  all  other  artificial  sources,  wouM  suf- 
fice to  raise  the  temperature  of  a  stratum 
of  air  100  feet  in  depth,  resting  on  that 
area,  2.5*  every  hour.  On  account  of  this 
influence,  he  con>^idors  the  location  a  bad 
one  for  a  first-ckt^s  observatory. 


JoBunr  0.  PoGOBTDOnrv,  for  upward  of 

fifty  years  editor  of  the  AnnaUn  dtr  rhynik 
und  Chetiiie,  died  in  Berlin,  January  24th, 
aged  eighty  years.  His  scientific  studies  were 
mostly  concerned  with  the  phenomena  of 
electricity  and  magnetism.  In  1834  he  was 
appointed  Professor  Extraordinary  of  Phys- 
ics in  the  University  of  Berlin,  which  po- 
sition he  held  till  his  death.  His  contri- 
butions to  science  are  chiefly  to  be  found 
hi  the  **Tran8aetioiit  *'  of  the  BerUn  Boyd 
Aeatony  of  Science*. 

Wa  learn  from  the  Milxavkfe  Sentind 
that  the  theologians  of  that  locality  have 
arranged  a  concerted  assault  upon  the  cou- 
ehialoni  of  the  bk>logists,  and  that  paper 
remarks  concerning  it,  that  '*  the  systematic 
attack  arranged  by  the  orthodox  preachers 
of  this  city  on  the  modem  edentifie  theory 
of  life  indicates  alarm,  and  is  the  first  evi- 
dence that  the  evolution  theory  has  met,  or 
is  likely  to  meet,  with  popular  faror."  It 
admonishes  them  to  beware  left  they  create 
an  interest  in  the  subject,  and  set  people  to 
reading  and  thinking  about  it,  who,  if  let 
alone,  would  probably  pay  little  attention 
to  it.  The  chances  are  that  these  gentle- 
men, who  have  combined  to  fight  biological 
doctrines  firom  their  pulpits,  wiU  he  the 
loudest  to  protest  that  there  is  no  possible 
coniiict  between  religion  and  science. 

AccoRPiNO  to  an  obituary  notice  in  the 
Bundin,  of  Baltimore,  the  late  Horn  Winans 
was  the  first  to  prove  the  feasibyity  of  using 
anthracite  coal  as  fuel  on  locomotive  en- 
gines. Ue  was  also  the  inventor  of  the 
eight-wheel  railroader. 

Mr.  Joh.n  Y.  Ctlyeb,  in  a  recent  paper 
lead  at  a  meeting  of  the  Association  of 
School  Commissioners  and  City  Superin- 
tendents held  in  Albany,  advocates  the 
■tody  of  indnstrtal  and  inventive  drawing 
in  our  public  schools,  on  the  grotmd  that, 
as  a  large  minority  of  the  pupils  in  these 
schooUi  are  deetlned  for  Indnstrial  occupa- 
tions, their  studies  should  be  adapted  to  im- 
provement in  this  direction.  "  Upon  what," 
he  asks,  "  does  a  man's  advancement  as  a 
workman  depend  ?  Upon  three  things :  hto 
readiness  in  reading  the  designs  of  others, 
his  skill  with  his  tools  in  tathioning  the 
designs  of  others,  and  his  skill  with  his 
tools  in  fashioniiip  designs  of  his  own.  His 
greatest  advancement  comes  when  he  is 
able  to  do  the  latter.*' 

A  COMMITTEE  of  the  Ohio  College  Asso- 
elation  has  reported  in  favor  of  a  State 
Board  of  Examiners,  whope  duty  it  t-hall  be 
to  examine  all  candidates  for  college  degrees 
and  have  the  exelaslve  power  of  granthiff 
the  ^nmo  This  is  an  importnnf  step,  and 
nowhere  is  such  a  system  more  needed  than 
hi  connection  with  onr  meiUcal  sdiools. 
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Ths  8cienii/U  Farmer  states  that  a  fac-  | 
tory— the  first  in  this  countrj — for  makiog 
sugar  from  cora  is  now  in  operation  at 
Davenport,  Iowa.  The  product  is  known  as 
grape  or  starch  sugar,  or  glucose,  and  dif- 
nn  from eommon  or  cmiu'  sulmi  in  contain- 
ing more  oxygen  and  hydrogen,  and  in  being 
less  sweet  and  less  cry^Uilliiiuble.  It  is  cou- 
stmiL'd  in  lar^e  quantities  by  oolifeetioiierSf 
who  have  hitherto  been  supplied  mainly 
frotn  Frauce  and  Germany,  where  it  is  man- 
vfaotttred  from  polaUMo. 

Tmt  low-lying  coast  Montry  oftbe  Afri- 

can  Continent  bears  an  evil  roputatkm  for 
unhealthiness,  and  this  reputation  is,  no 
doubt,  in  part  well  detterrcd.  But  the  hab> 
its  of  the  European  resident)  and  traders 
are  to  blame  for  no  small  portion  of  the  ex- 
ceSiiive  mortality.  There  is  a  great  deal  of 
trath  and  good  uensc  m  the  observation  of 
a  recent  traveler,  that  even  in  the  deadly 
atmosphere  of  tlie  western  coa^t  the  chanccn 
of  ill  health  night  be  materially  reduced,  if 
Europeans  would  make  only  a  ju<lici<>ii.s  use 
of  stimulants,  eat  good,  well-cooked  food, 
ardd  undue  ezpoaure  to  tiw  weather,  and 
•him  Idleoesa. 

Ds.  Edward  IUe,  a  retenui  aroUe  ex- 
plorer, complains  that  the  pemraican  pre-  ' 
pared  for  the  sled-parties  of  the  British  i 
Polar  Expedition  was  salted,  and  that  their 
stores  includeil  salt  baooti  ;  while  the  stock 
of  preserved  putatues  was  iusuthcieut,  and 
condensed  an  excellent  antiscorbutic, 
was  not  even  thou^rht  of.  The  experience 
of  this  expedition  goes  to  show  that  alcohol 
faraiflliet  no  protection  against  the  effsets 
of  ezceasirc  cold,  but,  on  the  contrary,  in- 
ereases  the  liability  to  frost-bite. 

From  interesting  etatistics  concerning 
suicide  in  Loudon  and  New  York,  given  in 
a  late  number  of  the  Zanesf,  we  learn  that 
self-miuiler  in  more  frequent  in  wint<^r  than 
in  summer ;  that,  in  proportion  to  popula- 
tion, nearly  twice  as  many  kill  themselTea 

in  N^evv  York  a>i  in  L  mdon,  tlie  exeess  bdog 
mainly  due  to  the  large  number  of  suicides 
among  the  Germans;  and  that  drowning, 
hanging,  and  ent-throat,  are  the  favorite 
methods  of  taking  off  in  London,  while 
poiaon  and  the  pbtol  are  preferred  in  New 
York. 

Trk  Fish  Commlesionen  of  Penmylra- 

nia  state  in  their  report  that  the  Susque- 
hanna Kiver,  from  its  mouth  to  the  head- 
waters of  both  the  Juniatas,  is  now  fhll  of 
bl  lA"  bass.  The  sirne  may  be  said  of  both 
the  West  and  Xot  th  Branches  for  consider- 
able distances  above  thdr  confluences.  The 
Delaware,  too,  along  the  entire  State  bor- 
der, is  equally  supplied,  while  several  of 
its  Pennsylvania  branches  are  filling  by  de- 
gree!. 


Thx  Commission  appointed  to  inquire 
into  the  workings  of  the  En^iah  Hetcoro- 

lugical  Department  have  reeoinniended  an 
increase  of  nearly  one-third  in  the  annual 
grant formeteorologieal  purposes,  and  the 
appointment  of  a  Meteorolugieal  Council,  to 
administer  the  grant  in  place  of  the  com- 
mittee of  the  Boyal  Society  that  has  heitto- 
fore  had  it  in  cbai|^ 

TiiF.  common  article  beeswax,  aoeordlng 
to  the  American  Jimrxid  <>f  I'hartttacy^  is 
frequently  much  adulterated ;  puraffine,  res- 
in, steariue,  Japan  wax,  or  mixtures  of  two 
or  more  of  these^  being  the  Bttbatanoes  nan- 
ally  employed. 

AcooBDixo  to  the  "  Seventh  Annual  Re- 
port of  the  Fish  Commissioners  of  New 

Jersey,"  the  yield  of  fish  from  the  waters  of 
the  State  was  last  year  much  below  the  aver- 
age of  previous  years.  This  was  notably 
the  case  with  shad-fishing  in  the  Delaware. 
One  of  tiie  canses  given  for  this  decrease  is 
the  introduciion  of  black  bufS  into  the  river, 
where  they  have  multiplied  immensely,  and 
are  believed  to  devour  JaiKO  numbers  of  the 
young  shad. 

Db.  C.  W.  SiinxKB,  President  of  the 
Iron  and  Steel  Institute  of  Great  Britain,  in 

his  recent  inaugural  address,  strongly  urged 
the  neoessity  for  a  more  extended  system 
of  technical  education,  as  the  only  true 

basis  for  national  prosperity  in  the  indus- 
trial  arts.  The  nations  of  the  Continent  of 
Europe,  he  declared,  were  ahead  of  Eng- 
land in  this  respect ;  what  little  the  latter 
had  done  having  been  more  a  measure  of 
self-defense  made  necessary  by  the  increas- 
ing competition  from  abroad,  rather  than 
the  growth  of  an  eidightencd  public  policy, 
of  w  hich  the  country  stands  greatly  in  need. 

Ax  interesting  discovery  of  animal  re- 
mains was  recently  made  in  a  cave  near 

Santander,  in  Northern  Spain,  The  dis- 
coverers, Messrs.  O'fteiUy  and  Sullivan,  de- 
scribe the  cavern  as  an  enlarged  joint  or 
rock-fissure,  into  which  the  cntiie  l  arcar-ses, 
or  else  the  living  animals,  had  been  pre- 
cipitated. Prof.  A.  Leith  Adams  has  identi- 
fied among  these  remains  numerous  portions, 
including  teeth,  of  ^ifpha*  primigtHtUBy 
which  is  important  as  furnishing  the  first 
instance  of  the  ooourremco  of  that  animal 
in  Spain. 

If  the  mirror  of  a  laryngoscope  be 
moibtened  with  elycerine,  the  water-vapor 
in  the  air  expired  by  ttie  subject  under  ex- 
amination will  not  dim  its  surface,  being 
dissolved  in  the  glycerine.  The  JToij/technie 
Revifw  points  out  the  benefit  to  be  derived 
from  a  similar  application  of  glycerine  to 
the  lenses  of  astronomical  telescopes,  by 
preventing  the  formation  on  them  of  dew, 
which  often  disturbs  observations. 
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AND  here  we  come  in  face  of  the  fact  before  obliquely  glanced  at, 
that  Sir  Henry  Maine's  hypothesis  takes  account  of  no  stages 
in  human  progress  earlier  than  the  pastoral  or  agricultural.  The 
groups  he  describes  as  severally  formed  of  the  patriarch,  his  wife, 
descendants,  slaves,  flocks,  and  herds,  are  groups  implying  that 
animals  of  several  kinds  have  been  domesticated.  But  before  the 
domestication  of  animals  was  achieved,  there  passed  long  stages 
stretching  back  through  prehistoric  times.  To  understand  the  patri- 
archal crroup,  we  must  iuqoire  how  it  grew  out  of  the  less-orgauized 
groups  that  preceded  it. 

The  answer  is  not  difficult  to  find  if  we  ask  what  kind  of  life  the 
domestication  of  herbivorous  animals  entailed.  Where  pasture  is 
abundant  and  covers  large  areas,  the  keeping  of  flocks  and  herds  does 
not  necessitate  separation  into  very  small  clusters:  instance  the  Co- 
manches,  who,  with  their  hunting,  join  the  keei)ing  of  cattle,  which 
the  members  of  the  tribe  combine  to  guard.  But  where  pasture  is 
not  abundant,  or  is  distributed  in  i)atches,  cattle  cannot  be  kept  to- 
gether in  great  numbers;  and  their  owners  consequently  have  to  j>art. 
Naturally,  the  division  of  the  owners  will  be  into  such  clusters  as  are 
already  vaguely  marked  otf  in  the  original  aggregate:  individual  men 
with  such  women  as  they  have  taken  possession  of,  such  animals  as 
they  have  acquired  by  force  or  otherwise,  and  all  their  other  belong- 
ings, will  wander  hither  and  thither  in  search  of  food  for  their  sheep 
and  oxen.  As  already  pointed  out,  we  have,  in  prcpastoral  stages, 
as  among  the  Bushmen,  cases  where  scarcity  of  wild  food  necessitates 
parting  into  very  small  groups^  and  clearly  when,  instead  of  game  * 

vou  XI.— 17  ^  . .   ^  ^  ^  , 
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and  Tennin  to  be  oangbt,  cattle  have  to  be  fed,  tbe  distribation  of 
pasturage,  here  in  larger,  there  in  smaller  oases,  will  determine  tbe 
numbers  of  animals,  and  consequently  of  human  beings,  which  can 
keep  together.  In  Uie  separation  of  Abraham  and  Lot  we  have  a  tra- 
ditional illustration. 

Thus  recognizing  the  natural  origin  of  the  wandering  fiamily 
group,  let  us  ask  what  are  likely  to  become  its  traits.  We  have  seen 
that  the  regulating  system  of  a  society  is  eyolved  in  the  course  of 
conflicts  with  enyironiug  societies.  Between  pastoral  hordes  which 
have  become  separate,  and  in  course  of  time  alien,  there  must  arise, 
as  between  other  groups,  antagonisms:  caused  sometimes  by  appro- 
priation of  strayed  cattle,  sometimes  by  encroachments  upon  grazing 
areas  monopolized.  But  now  mark  a  diflference.  In  a  tribe  of  archaic 
type,  such  ascendency  as  war  from  time  to  time  gives  to  a  man  who 
is  superior  in  strength,  will,  or  cunning,  commonly  fails  to  become  a 
permanent  headship,  since  his  power  is  regarded  with  jealousy  by 
men  who  arc  in  other  respects  bis  equals.  It  is  otherwise  in  the 
pastoral  horde.  The  tendency  which  war  between  groii])s  has  to 
evolve  a  head  in  each  group,  here  finds  a  member  prepared  for  the 
place.  Already  there  is  the  father,  who  at  the  outset  was,  by  right 
of  the  strong  hand,  leader,  owner,  master,  of  wife,  children,  and  all  he 
carried  with  him.  In  the  preceding  stage  his  actions  were  to  some 
extent  under  check  by  other  men  of  the  tribe;  now  they  are  not." 
His  sons  could  early  become  hunters  and  carry  on  their  lives  inde- 
pendently ;  now  they  cannot. 

Note  a  second  difierencc.  Separation  from  other  men  brings  into 
greater  clearness  the  fact  that  the  children  are  not  only  the  wife's 
children,  but  his  children ;  and  further,  since  among  its  neighbors  his 
group  is  naturally  distinguished  by  his  name,  the  children  spoken  of 
as  members  of  his  group  are  otherwise  spoken  of  as  his  children.  The 
establishment  of  male  descent  is  thus  facilitated.  Simultaneously 
there  is  apt  to  come  acknowledged  supremacy  of  the  eldest  son:  the 
first  to  give  efficient  aid  to  the  father,  the  first  to  reach  manhood,  the 
•  first  likely  to  marry  and  have  children,  he  is  usually  the  one  on  whom 
the  powers  of  the  father  devolve  as  he  declines  and  dies.  Tims  the 
average  tendency  through  successive  generattons  wnll  be  for  tlie  eldest 
male  to  become  head  of  the  increasing  group,  alike  as  family  ruler 
and  ]^olitical  ruler — ^the  patriarch. 

At  the  same  time  industrial  codperation  is  fostered.  Savages  of 
the  lowest  types  get  roots  and  berries,  shell-fish,  vermin,  small  ani- 
mals, etc.,  without  joint  action.  Among  those  who,  having  reached 
the  advanced  hunting  stage,  capture  large  animals,  a  considerable 
combination  is  implied,  though  of  an  irregular  kind.  But  on  risino: 
to  the  stage  in  which  flocks  and  herds  have  to  be  daily  pastured  ;ni«l 
guarded,  and  their  products  daily  utilized,  combined  actions  of  many 
lunds  are  necessitated ;  and  under  the  patriarchal  rule  these  become 
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regularized  by  apportionment  of  duties.  This  coordination  of  func- 
tions, and  consequent  mutual  dependence  of  parts,  conduce  to  con- 
solidation of  the  group  ;is  an  organic  whole.  Gra<lually  it  becomes 
impracticable  for  any  member  to  carry  on  his  life  by  hinisolf,  de- 
prived not  only  of  tiic  family  aid  and  protection,  but  of  the  food  and 
clothing  yielded  by  the  domesticated  animals.  So  that  the  in<lustrial 
arrangements  conspire  with  tlic  governmental  arrangements  to  j)r()- 
duce  a  well-compacted  a^greicate,  internally  cobcriiub  and  externally 
marked  off  definitely  from  other  aggregates. 

This  process  is  furtliered  by  disappearance  of  the  less  developed. 
Other  things  equal,  those  groups  which  are  most  subordinate  to  their 
leaders  will  succeed  best  in  battle.  Other  things  equal,  those  wh.ich, 
submitting;  to  commands  longer,  have  grown  into  larger  groui)S,  will 
thus  benefit.  And  other  things  equal,  advantages  will  be  Lraincd  by 
those  in  which,  under  dictation  of  the  patriarch,  the  industrial  coop- 
eration has  been  rendered  efficient.  So  that,  by  survival  of  the  fittest 
among  pastoral  groups  struggling  for  existence  with  one  another, 
those  which  obedience  to  their  heads  and  mutual  dependence  of  parts 
have  made  the  strongest  will  be  those  to  spread ;  and  iu  course  of 
time  tlie  patriarchal  tyj)e  will  thus  become  well  marked.  Xot,  in- 
deed, that  entire  disappearance  of  less-organiz<'d  grouj)S  must  residt ; 
since  regions  favorable  to  the  process  described  facilitate  the  sur- 
vival of  smaller  liordes,  pursuing  lives  more  predatory  and  less 
pastoral.  So  that  there  may  simultaneously  grow  up  larger  clusters 
which  develop)  into  pastoral  tribes,  and  smaller  clusters  which  subsist 
mainly  by  robbing  them. 

^fark  next  how,  under  tliese  circumstances,  there  arise  certain 
arrangements  respecting  ownership.  The  division  presupj>oscd  by 
individualization  of  jiroperty  cannot  be  carried  far  without  appliances 
which  savage  life  does  not  lurnish.  Measures  of  time,  measures  of 
quantity,  measures  of  value,  are  required.  When  from  the  primitive 
appropriation  of  things  found,  caught,  or  made,  we  j)ass  to  the  acqui- 
sition of  things  by  barter  and  by  service,  we  see  that  approximate 
equality  of  value  between  the  exchanged  things  is  implied;  and  in 
the  absence  of  recognized  equivalence,  which  must  be  excrpt  ional, 
there  w^ill  be  great  resistance  to  barter.  Amontr  savages,  therefore, 
property  extends  but  little  beyond  the  tilings  a  man  can  procure  for 
himself.  Kindred  obstacles  occur  in  the  pastoral  group.  How  can 
the  value  of  the  labor  contributed  by  each  to  the  common  weal  be 
measured?  To-day  the  cowherd  can  feed  his  cattle  close  at  hand  ;  to- 
morrow he  must  drive  them  far  and  get  back  late.  Here  the  shepherd 
tends  his  flock  in  rich  pasture;  and  in  a  region  next  visited  the  sheep 
disperse  in  search  of  scanty  food,  and  he  has  great  trouble  in  getting 
in  the  strayed  ones.  No  accounts  of  labor  spent  by  either  can  be 
kept,  and  there  are  no  current  rates  of  wages  to  give  ideas  of  tlieir 
respective  claims  to  shares  of  produce.    The  work  of  the  daughter  or 
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the  bond  woman,  wbo  milks  and  who  fetches  water,  now  from  a  well 
at  hand  and  now  IVom  one  farther  ofl^  varies  ftom  day  to  day ;  and 
its  worth,  as  compared  with  the  worths  of  other  works,  oannot  be 
known.  So  with  the  preparation  of  skins,  the  making  of  clothing,  the 
setting  np  of  the  tents.  All  these  misoellaneons  servioes,  diifering  in 
ardnonsness,  duration,  skill,  cannot  be  paid  for  in  money  or  produce 
while  there  exists  neither  carrency  nor  market  in  which  the  velattTe 
valoes  of  articles  and  labors  may  be  established  by  competition. 
Doubtless  a  bargain  for  seryiees  mdely  estimated  as  worth  so  many 
cattle  or  sheep  may  be  entered  into.  But  beyond  the  fact  that  this 
fom  of  payment,  admitting  of  but  Tery  rough  equiTalence,  oannot 
conveniently  be  carried  out  with  all  members  of  the  group,  there  is 
the  fact  that,  even  supposing  it  to  be  carried  out,  the  members  of  the 
group  cannot  separately  utilize  their  respective  portions.  The  sheep 
have  to  be  herded  together ;  it  would  never  do  to  send  them  out  in 
eraall  divisions,  each  requiring  its  attendant.  The  milk  which  cows 
yield  must  be  dealt  with  in  the  mass — could  not  without  great  loss  of 
labor  be  taken  by  so  many  separate  milk-maids  and  treated  afterward 
in  separate  portions.  So  is  it  throughout.  The  members  of  the  group 
are  naturally  led  into  the  system  of  giving  their  respective  labors 
and  satisfying  from  the  produce  their  respective  wants :  they  have  to 
live  as  a  corporate  body.  Tlic  patriarch,  at  once  family-head,  director 
of  industry,  owner  of  all  members  of  the  group  and  its  belongings, 
regulates  the  labor  of  his  dependents;  and,  maintaining  tliom  oat 
of  the  common  stock  that  results,  is  restrained  in  his  distribution,  as 
in  bis  conduct  at  large,  only  by  traditional  custom  and  by  the  proa- 
poct  of  resistance  and  secession  if  he  disregards  too  far  the  average 
opinion. 

The  mention  of  secession  introduces  a  remaining  trait  of  the  patri- 
archal group.  Small  societies,  mostly  at  enmity  with  surrounding  so- 
cieties, are  anxious  to  increase  the  numbers  of  their  men  that  they 
may  be  stronger  for  war.  Hence  sometimes  female  infanticide,  that 
tlie  rearing  of  males  may  be  facilitated ;  hence  in  some  places,  as  parts 
of  Africa,  a  woman  is  forgiven  any  amount  of  irregularity  if  she  bears 
many  children;  hence  the  fact  that  among  the  Hebrews  barrenness 
was  so  great  a  reproach.  This  wish  to  strengthen  itself  by  adding  to 
its  fighting-men  leads  each  group  to  welcome  fugitives  from  other 
groups.  Everywhere,  and  in  all  times,  there  goes  on  desertion— some- 
times of  rebels,  sometimes  of  criminals.  StoricB  of  feudal  ages,  tell- 
ing of  knights  and  men-at-arms  who,  being  ill-treated  or  in  danger  of 
punishment,  escape  and  take  service  with  other  princes  or  nobles,  re- 
mind us  of  what  goes  on  at  the  present  day  in  various  parts  of  Africa, 
where  the  dependents  of  a  chief  who  treats  tlioin  too  harshly  leave 
him  and  join  some  neighboring  chief,  and  of  what  goes  on  among 
such  wandering  South  American  tribes  as  the  Coroados,  members  of 
which  join  now  one  horde  and  now  another,  as  impulse  prompts.  And 
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that  with  pastoral  peoples  the  like  occurs,  we  have  direct  evideDce: 
Pallas  tells  ns  of  the  Calmucks  and  Mongols  that  men  oppressed  by  a 
chief  desert  and  go  oyer  to  other  chiefs.  Occasionally  occurring  eve- 
rywhere, this  fleeing  from  tribe  to  tribe  entails  ceremonies  of  incor- 
poration if  the  stranger  is  of  fit  rank  and  worth — exchange  of  names, 
mingling  of  portions  of  blood,  etc. — by  which  he  is  supposed  to  be 
made  one  in  natare  with  those  he  has  joined.  What  happens  when 
the  group,  instead  of  being  of  the  hunting  type,  is  of  the  patriar- 
chal tyi>e  ?  Adoption  into  the  tribe  now  becomes  adoption  into  the 
family.  The  two  being  one — the  family  being  otherwise  called,  as  in 
Hebrew,  "  the  tent  — political  incorporation  is  the  same  as  domestic 
incorporation.  And  adoption  into  the  family,  thus  established  as  a 
seqnenoe  of  primitiye  adoption  into  the  tribe,  long  persists  in  the  de- 
rived societies  when  its  original  meaning  is  lost. 

And  now  to  test  this  interpretation.  Distinct  in  nature  as  are 
sundry  races  leading  pastoral  lives,  we  find  that  they  have  evolved 
this  social  type  when  subject  to  these  particular  conditions.  That  it 
was  the  type  among  early  Semites  does  not  need  saying :  they,  in  fact, 
haying  largely  served  to  exemplify  its  traits.  That  the  Aryans  during 
their  nomadic  stage  displayed  it  is  implied  by  the  account  given  above 
of  Sir  Henry  Maine's  investigations  and  inferences.  We  find  it  again 
among  the  Mongolian  peoples  of  Asia  ;  and  again  among  wholly  alien 
peoples  inhabiting  South  Africa.  Of  the  Hottentots,  who,  exclusively 
pastoral,  <liffer  from  tlio  neighboring  Bechuanas  and  Caffres  in  not 
cultivating  the  soil  at  all,  we  learn  from  Kolben  that  all  estates  "  dc- 
scend  to  the  eldest  son,  or,  where  a  son  is  wanting,  to  tlie  next  male 
relation;"  and  "an  eldest  son  may  after  his  father's  death  retain  his 
brothers  and  sisters  in  a  sort  of  slavery."  Let  us  note,  too,  that 
amonc;  tlio  neighboring  Damaras,  who,  also  exclusively  pastoral,  are 
unlikf  in  the  respect  that  kinship  in  the  female  line  still  partially  sur- 
vives, ]»atriaichal  oriranization,  whether  of  the  family  or  the  tribe,  is 
but  little  developed,  and  the  sulmrdination  small ;  and  further,  that 
among  the  Caffres,  who,  though  in  large  measure  pastoral,  are  partly 
agricultural,  patriarchal  rule,  private  and  public,  is  qualified. 

It  would  doubtless  be  un'^;»fe  to  say  that  under  no  other  conditions 
than  those  furnished  by  pastoral  life  does  there  arise  this  family  type. 
We  have  no  proof  that  it  may  not  arise  along  with  direct  transition  from 
the  hunting  life  to  the  agricultural  life.  But  it  would  appear  that  usu- 
ally this  direct  transition  is  accom]>ained  by  a  flitVerent  set  of  clianges. 
Where,  as  in  Polynesia,  ]iastoral  life  has  been  impossible,  or  where, 
as  in  Peru  and  Mexico,  we  have  no  reason  to  suppose  that  it  ever  ex- 
isted, the  political  and  domestic  arrangrincnts,  still  characterized  much 
or  little  by  the  primitive  system  of  descent  in  the  female  line,  have 
acquired  qualified  forms  of  male  descent  and  its  concomitant  arrange- 
ments; but  they  appear  to  have  done  so  under  pressure  of  the  influ- 
ences which  habitual  militancy  maintains.    Wc  have  an  indication  of  ^ 
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this  in  the  statement  of  Gomara  respecting  the  Peruvians  that  "seph- 
ew8  inherit,  and  not.  sons,  except  in  the  case  of  the  Incas.^'  Still 
better  are  we  sliown  it  by  sundry  African  states.  Among  the  coaat 
negroes,  whose  kinships  are  ordinarily  through  females,  whose  yarioos 
societies  are  variously  governed  and  most  of  tbem  very  unstable,  male 
descent  has  been  ('stal>liHhe(I  in  some  of  the  kingdoms.  The  inland 
negroes,  too,  similarly  retaining  as  a  rule  descent  in  the  female  line, 
alike  in  the  state  and  in  the  family,  have  acquired  in  their  public  and 
private  arrangements  some  traits  akin  to  those  derived  from  the  patri- 
archal system ;  and  tlie  like  is  the  case  in  Congo.  Further,  in  the 
powerful  kingdom  of  Dahomey,  where  the  monarchy  has  become 
stable  and  absolute,  male  succession  and  primogeniture  are  completely 
established,  and  in  the  less  despotically  governed  Ashantee  partially 
established. 

But  whether  the  patriarchal  type  of  family  may  or  may  not  arise 
under  other  conditions,  we  may  safely  say  that  the  pastoral  life  is  most 
favorable  to  development  of  it.  From  the  general  laws  of  evolution 
it  is  a  corollary  that  there  goes  on  integration  of  any  group  of  like 
units  simultaneously  exposed  to  forces  that  are  like  in  kind,  amount, 
and  direction  ;  and  obviously  the  members  of  a  wandering  family, 
kept  together  by  joint  interests  and  jointly  in  antagonism  with  other 
sucli  families,  will  become  more  integrated  than  the  members  of 
a  family  associated  with  other  families  in  a  j.rimitivo  tribe,  all  the 
members  of  wliich  have  certain  joint  interests,  and  are  jointly  in 
antagonism  with  external  triltes.    Just  as  we  liave  seen  tliat  larger 
social  aggregates  Irecome  colicrent  by  the  cooperation  of  their  mem- 
bers in  conflict  with  neighboring    like  aggregates,   so  with  tliis 
smallest  social  aggregate  constituted  by  the  lutmadie  faniily.  Of 
the  differentiations  that  simultaneously  arise,  the  same  may  be  said. 
As  tlie  government  of  a  larger  sot  it  ty  is  evolved  during  its  struggles 
with  other  such  societies,  so  is  tlie  government  of  this  smallest  society. 
And  as  here  the  society  and  tlie  family  are  one,  the  develoj»ment  of 
the  regulative  structure  of  the  society  becomes  the  development  of 
the  regulative  family  structure.    Moreover,  analogy  suggests  tluit  the 
higher  organization  given  by  this  discipline  to  the  fsimily  grouj)  makes 
it  a  better  component  of  societies  afterward  formed  than  are  family 
groups  which  have  not  passed  through  this  discipline.    Already  we 
have  seen  that  great  nations  arise  only  by  aggregation  and  reaggre- 
gation :  small  communities  have  first  to  acquire  some  consolidation 
and  structure;  then  they  admit  of  union  into  compound  communities, 
which,  when  well  integrated,  may  again  V)e  compounded  into  still 
larger  communities  ;  and  so  on.    It  now  appears  tiiat  social  evolution 
is  most  favored  when  this  process  begins  with  the  smallest  groups — 
the  families:  such  groups,  made  coherent  and  delinite  in  the  way  de- 
scribed, and  afterward  compounded  and  recompounded,  having  origi- 
nated the  highest  societies. 
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An  iostniotive  analogy  between  social  organisms  and  individoal 
organisms  supports  this  inference.  In  a  passage  from  which  I  have 
already  quoted  a  clansey  Sir  Henry  Maine,  using  a  metaphor  which 
biology  fornisheSy  says :  All  the  branches  of  human  society  may  or 
may  not  have  been  developed  from  joint  families  which  arose  out  of 
an  original  patriarchal  cell ;  but,  wherever  the  joint  £imily  is  an  in- 
atitution  of  an  Ayran  race,  wc  see  it  springing  from  such  a  cell,  and, 
when  it  dissolves,  we  see  it  dissolving  into  a  number  of  such  cells : 
thus  implying  that,  as  the  cell  \^  the  proximate  component  of  the  in- 
dividual organism,  so  the  family  is  the  proximate  component  of  the 
aocial  organism.  But  in  either  case  this,  though  geoerally  tme,  is  not 
entirely  true ;  and  the  qualification  required  is  extremely  suggestive. 
Low  down  in  the  animal  kingdom  exist  creatures  not  possessing  the 
defii)ite  cell-structure — small  portions  of  living  protoplasm  without 
limiting  membranes,  and  even  without  nuclei.  There  are  also  certain 
types  produced  by  aggregation  of  such  Profozoa  ;  and,  though  it  is 
now  alleged  that  the  individual  components  of  one  of  these  compound 
Foraminifcra  have  nuclei,  yet  they  have  none  of  the  definiteness  of 
developed  cells.  In  types  above  these^  however,  it  is  otherwise: 
CTery  ccelenterate,  molluscous,  aninilose,  or  vertebrate  animal  begins 
aa  a  duster  of  distinct,  nucleated  cells.  Whence  it  ^vould  seem  that 
the  unorganiaed  portion  of  protoplasm  constituting  the  lowest  auimal 
cannot,  by  union  with  others  such,  furnish  the  basis  for  a  higher  ani- 
mal ;  and  that  the  simplest  aggregates  have  to  become  definitely  de- 
veloped before  they  can  form  larger  aggregates  capable  of  much  de- 
velopment. Similarly  with  societies.  The  tribes  in  which  the  family 
is  vague  and  unsettled  remain  politically  unorganized.  Sundry  par- 
tially-civilized peoples  characterized  by  some  definiteness  and  co- 
herence of  family  structure  have  attained  corresponding  heights  of 
social  structure.  And  the'  highest  organizations  have  been  reached 
l)y  nations  compounded  out  of  family  groups  which  had  previously 
become  highly  organized. 

And  now,  limitini^  our  attention  to  these  highest  societies,  we 
have  to  thank  tSir  Ileury  Maine  for  showing  US  the  ways  in  which 
many  of  their  ideas,  customs,  laws,  and  arrangements,  have  been  de- 
rived from  those  winch  characterized  the  patriarchal  gioup. 

In  all  cases,  habits  of  life,  when  continued  for  many  generations, 
mould  the  nature;  and  the  resulting  traditional  beliefs  and  usages, 
with  the  acL'onipanying  sentiments,  become  difficult  to  change. 
Hence,  on  passing  from  the  wandering  pastoral  life  to  the  settled 
agricultural  life,  the  patriarchal  type  of  family,  with  its  established 
traits,  persisted,  and  gave  its  stamp  to  the  social  structures  which 
gradually  arose.  As  Sir  Henry  Maine  says:  "All  the  larger  groups 
which  make  up  the  primitive  societies  in  which  the  patriarchal  family 
occurs,  are  seen  to  be  multiplications  of  it,  and  to  be,  in  fact,  them- 
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selves  more  or  less  formed  on  its  modeL**  The  divisions  which  grow 
np  as  the  fsmily  multiplies  become  distinct  in  Marions  degrees.  ^Isk 
the  joint  undivided  fiunily  of  the  Hindoos,  the  stripee,  or  stocks^ 
which  are  only  known  to  European  law  as  branches  of  inbeiitorsy  are 
actual  divisions  of  the  family,  and  live  together  in  distinct  parts  of 
the  common  dwelling;**  and  similarly  in  some  parts  of  Europe.  In 
tbe  words  of  another  writer:  The  Bulgarians,  like  the  Russian  peas- 
antry, adhere  to  the  old  patriarchal  method,  and  fathers  and  married 
sons,  with  their  children  and  ehiidren*s  children,  live  upder  the  same 
roof  until  the  grandfather  dies.  As  each  son  in  his  turn  gets  married, 
a  new  room  is  added  to  the  old  building,  untU  with  the  new  genera- 
tion there  will  often  be  twenty  or  thirty  people  living  under  the  same 
roof,  all  paying  obedience  and  respect  to  the  head  of  the  family." 
From  further  multiplication  results  the  village  community ;  in  which 
the  households,  and  in  part  the  landed  properties,  have  become  dis- 
tinct. And  then,  where' larger  populations  arise,  and  different  stocks 
are  locally  mingled,  there  are  formed  such  groups  within  groups  as 
those  constituting,  among  the  Romans,  the  family,  the  house,  and  the 
tribe :  common  ancestry  being  in  all  cases  the  bond. 

Along  with  persistence  of  patriarchal  Btnictures  under  new  con- 
ditions naturally  goes  persistence  of  patriarchal  principles.  There  is 
supremacy  of  the  eldest  male ;  sometimes  continuing,  as  in  Roman 
law,  to  the  extent  of  life-and-death  power  over  wife  and  children. 
There  long  survives,  too,  the  general  idea  that  the  offenses  of  the  in- 
dividual are  the  offenses  of  the  group  to  which  lie  belongs;  and,  as  a 
consequence,  there  survives  the  practice  of  liolding  the  group  respon- 
sible and  inflicting  punishment  upon  it.  There  come  the  system  of 
agnatic  kinship,  and  the  resulting  laws  of  inheritance.  And  there 
develops  the  ancestoivworship  in  which  there  join  groups  of  family, 
house,  tribe,  eta,  that  are  large  in  proportion  as  the  ancestor  is 
remote.  These  results,  however,  here  briefly  indicated,  do  not  now 
concern  us ;  they  have  to  be  treated  of  more  as  social  than  as  domes- 
tic phenomena. 

But  with  one  further  general  truth  which  Sir  ITonry  Maine  brings 
into  view,  we  are  concerned— the  disintecrration  of  the  family.  "  The 
imt^of  an  ancient  society  wns  the  family,"  he  says,  and  "of  a  mod- 
em society  the  individual."  Now,  excluding  those  archaic  types  of 
society  in  which,  as  we  have  seen,  the  family  is  undeveloped,  this 
generalization  appears  to  bo  amply  supported  by  facts;  and  it  is  one 
of  profound  importance.  If,  rt'(  ailing  the  above  suggestions  respect- 
ing the  genesis  of  the  patriarchal  family,  we  ask  what  must  happen 
when  the  causes  which  joined  in  forming  it  are  removed,  and  replaced 
by  antagonistic  causes,  we  shall  understand  why  this  change  has 
taken  place.  In  the  lowest  groups,  while  there  continues  cooperation 
in  war  and  the  chase  among  individuals  belonging  to  different  stocks, 
the  fiimily  remains  vague  and  incoherent,  and  the  individual  is  the 
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unit.  But  when  tbe  imperfectly-formed  families  with  their  domcBti- 
cated  animals,  aud  tlte  family  and  the  Bociety,  are  thus  separate  into 
distinct  groaps,  made  identical— when  the  eodperations  carried  on 
are  between  individuals  domestioally  related  as  well  as  socially  re- 
lated, then  the  family  beeomes  defined,  compact,  organized ;  and  its 
controlling  agency  gains  strength  beeanse  it  is  at  once  parental  and 
political  This  organisation  which  the  pastoral  group  gets  by  being 
at  once  family  and  society,  and  which  is  gradually  perfected  by  con- 
fliet  and  saTriTal  of  the  fittest,  it  carries  into  settled  life.  Bnt  set- 
tled life  entails  mnltiplieation  into  nnmerous  such  groups  adjacent  to 
one  another;  and  in  these  changed  dronmstanoes  each  of  the  groups 
ia  sheltered  from  some  of  the  actions  which  originated  its  organisa- 
tion and  exposed  to  other  actions  which  tend  to  disorganise  it. 
Though  theie  still  arise  quarrels  among  the  multiplying  families,  yet, 
as  their  blood-relationship  is  now  a  familiar  thought,  which  persists 
longer  than  it  would  have  done  had  they  wandered  away  from  one 
another  generation  after  generation,  the  check  to  antagonism  is 
greater.  Further,  the  worship  of  a  common  ancestor,  in  which  they 
can  now  more  readily  join  at  settled  intervals,  acts  as  a  restraint  on 
their  hatreds,  and  so  holds  them  together*  Again,  the  family  is  no 
longer  liable  to  be  separately  attacked  by  eneanies ;  but  a  number  of 
the  adjacent  &milies  are  simultaneously  invaded  and  simultaneously 
resist :  co5peration  among  them  is  induced.  Throughout  subsequent 
stages  of  social  growth  this  cooperation  increases;  and  the  families 
jointly  ex|M>sed  to  like  external  forces  tend  to  integrate.  Already  we 
have  seen  that  by  a  kindred  process  such  communities  as  tribes,  as 
feudal  lordships,  as  small  kingdoms,  become  consolidated  into  larger 
communities ;  and  that  along  with  the  consolidation  caused  by  coop- 
eration, primarily  fbr  offense  and  defense,  and  subsequently  for  other 
purposes,  there  goes  a  gradual  obliteration  of  the  divisions  between  * 
them,  and  a  substantial  fusion.  Here  we  recognize  the  like  process 
as  taking  place  with  these  smallest  groups.  Quite  harmonizing  with 
this  general  interpretation  are  the  special  interpretations  which  Sir 
Henry  Maine  gives  of  the  decline  of  the  paltria  j^oteitaa  among  the 
Romans.  He  points  out  how  father  and  son  had  to  peribrm  their 
mvil  and  military  ihnctions  on  a  footing  of  equality  wholly  unlike  their 
domestic  footing;  and  how  the  consequent  separate  acquisition  of 
authority,  power,  spoils,  etc.,  by  the  son,  gradually  undermined  the 
paternal  despotism.  Individuals  of  the  family  ceasing  to  work  to- 
gether exclusively  in  their  unlike  relations  to  one  another,  and  com- 
ing to  work  together  under  like  relations  to  state  authority  and  to 
enemies,  the  public  cooperation  and  subordination  grew  at  the  expense 
of  the  ihmily  cooperation  and  subordination.  Not  only  militant  activ- 
ities, bnt  also  industrial  activities  in  the  large  aggregates  eventually 
formed,  conduced  to  this  result.  In  a  recent  work  on  Bosnia  and 
Heraegoviua,**  Mr.  Arthur  J.  Evans,  describing  the  Slavonic  house- 
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oommmiitiet,  wbioh  m  dissolviDg  under  the  stress  of  industrial  com- 
petition, says,  The  trath  is,  that  the  incentives  to  labor  and  economj 
are  weidiened  by  the  sense  of  personal  interest  in  their  results  being 
Babdivided.** 

And  now  let  as  note  the  manreloiui  parallel  between  this  change 
in  the  stmeture  of  the  social  organism  and  a  change  in  the  structure 
of  the  Indiyidnal  organism.  We  saw  that  definite  nucleated  cells  are 
the  components  which,  by  aggregation,  lay  the  foundations  of  the 
higher  organisms ;  in  the  same  way  that  the  well-developed  simple 
social  groups  are  those  out  of  which,  by  composition,  the  higher 
societies  are  eventually  evolyed.  Here  let  me  add  that  as^  in  the 
higher  individual  organisms,  the  aggregated  cells  which  form  the 
embryo,  and  for  some  time  retain  their  separateness,  gradually  give 
place  to  structures  in  which  the  cell-form  is  greatly  masked  and 
almost  lost,  so  in  the  social  organism  the  family  groups  and  com- 
pound fiunily  groups,  which  were  the  original  components  eventually 
lose  their  distinguishableness,  and  there  arise  structures  formed  of 
mingled  individuals  belonging  to  many  dilferent  stocks. 

A  question  of  great  interest,  which  has  immediate  bearings  on 
policy,  remains:  '^Is  there  any  limit  to  this  disintegration  of  the 
family?" 

Already  in  the  more  advanced  nations,  that  process  which  dis* 
solved  the  larger  family  aggregates,  dissipating  the  tribe  and  the 
gens  and  leaving  only  the  family  proper,  has  long  been  completed ; 
and  already  there  have  taken  place  partial  disintegrations  of  the  family 
proper.  Along  with  changes  which  for  funily  responsibility  substi- 
tuted individual  responsibility  in  respect  of  offenses,  have  gone  changes 
which,  in  some  degree,  have  absolved  the  family  from  responubility 
for  its  members  in  other  respects.  When  by  poor-laws  public  provision 
was  made  for  children  whom  their  parents  did  not  or  could  not  ade- 
quately support,  society  in  so  far  assumed  family  functions;  as  also 
when  undertaking,  in  a  measure,  the  charge  of  parents  not  supported 
by  their  children.  Legislation  has  of  late  further  relaxed  family  bonds 
by  relieving  parents  from  the  care  of  their  children's  minds,  and  in 
place  of  education  under  parental  direction  establishing  education 
under  state  direction ;  and  where  the  appointed  authorities  have  found 
it  needful  partially  to  clothe  neglected  children  before  they  could  be 
taught,  and  even  to  whip  children  by  police  agency  for  not  going  to 
school,'  they  have  still  further  substituted  for  the  responsibility  of 
parents  a  national  reponsibility.  This  reco^rnition  of  the  individual, 
even  whena  child,  as  the  social  unit,  rather  than  the  family,  has  indeed 
now  gone  so  far  that  by  many  the  paternal  duty  of  the  state  is  as- 
sumed as  self-evident;  and  criminals  are  called  "  our  failures." 

Are  these  disintegrations  of  the  family  parts  of  a  normal  prog- 
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ress  ?  Are  we  on  our  way  to  a  condition  like  that  reached  by  sundry 
communistic  aggregates  in  America  and  elsewhere  ?  In  these,  along 
with  community  of  property,  and  along  with  something  approaching 
to  community  of  wives,  there  goes  community  in  the  care  of  offspring : 
the  family  is  entirely  disintegrated,  and  individaals  are  alone  the  units 
recognized.  We  have  made  sundry  steps  toward  such  an  organiza- 
tion.  Is  the  taking  of  those  which  remain  only  a  matter  of  time  ? 

To  this  question  a  distinct  answer  is  famished  by  those  biological 
generalizations  with  which  we  set  ont.  In  Chapter  II.  were  indicated 
the  facts  that,  with  advance  toward  the  highest  animal  types,  there 
goes  increase  of  the  period  doxing  whioh  offspring  are  oared  for  by 
parents ;  that  in  the  human  race  parental  care,  extending  throughout 
infancy  and  childhood,  becomes  elaborate  as  well  as  prolonged;  and 
that  in  the  highest  members  of  the  highest  raoes  it  oontinnea  into ' 
early  manhood :  providing  nomeronB  aids  to  material  welfare,  taking 
precautions  for  moral  discipline,  and  employing  complex  agencies  for 
intelleetual  oaltmre.  MoreoTer,  we  saw'that,  along  with  this  length- 
ening and  strengthening  of  the  solicitude  of  parent  for  child,  there 
grew  up  a  reciprocal  soUeitude  of  child  for  parent.  Among  even  the 
highest  animals,  of  snb-hnman  types,  this  aid  and  protection  of  parents 
by  offspring  is  absolutely  wanting.  In  the  lower  human  races  it  is 
but  feebly  marked:  aged  fathers  and  mothers  being  berekilled  and 
there  left  to  die  of  stanration ;  and  it  becomes  gradually  more  marked 
as  we  advance  to  the  highest  civilized  raoes.  Are  we  in  the  course 
of  farther  evolution  to  reverse  all  this  ?  Have  those  parental  and 
filial  bonds,  which  have  been  growing  closer  and  stronger  during  the 
latter  stages  of  organic  development,  suddenly  become  untrustworthy  ? 
and  is  the  social  bond  to  be  trusted  in  place  of  them?  Are  the  in- 
tense feelings  which  have  made  the  fulfillment  of  parental  duties  a 
source  of  high  pleasure,  to  be  now  regarded  as  valueless  ?  and  is  the 
sense  of  public  duty  to  children  at  large  to  be  cultivated  by  each  man 
and  woman  as  a  sentiment  better  and  more  efficient  than  the  parental 
instincts  and  sympathies?  Possibly  Father  Koycs  and  his  disciples, 
at  Oneida  Creek,  will  say  Tes  to  each  of  these  questions;  but  prob- 
ably few  others  will  Join  in  the  Yes— even  of  the  many  who  are  in 
consistency  bound  to  join. 

So  far  from  expecting  disintegration  of  the  family  to  go  further, 
we  have  reason  to  suspect  that  it  has  already  gone  too  far.  Probably 
the  rhythm  of  change,  conforming  to  the  usual  law,  has  carried  us 
from  the  one  extreme  a  long  way  toward  the  other  extreme;  and  a 
return-movement  is  to  be  looked  for.  A  suggestive  parallel  may  be 
named.  In  early  stages  the  only  parental  and  filial  kinship  formally 
recognized  was  that  of  mpther  and  child ;  after  which,  in  the  slow 
oourse  of  progress,  was  reached  the  doctrine  of  exclusive  male  kin- 
ship—the kinship  of  child  to  mother  being  ignored;  after  which  there 
oame  in  another  long  period  the  establishment  of  kinship  to  both. 
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Similarly,  f!roiii  a  state  in  whioh  fiunily  groups  were  alone  recogDisedy 
and  indlyidnalii  ignored,  we  are  moying  toward  an  opposite  state,  in 
which  ignoring  of  the  family  and  recognition  of  the  individnal  go 
to  the  extreme  of  making  not  only  the  mature  individnal  the  social 
nnit,  hnt  also  the  immature  individnal ;  from  which  extreme  we  mty 
expect  a  recoil  toward  that  medium  state  in  which  has  been  finally 
lost  the  compound  family  group,  while  there  is  a  reinstitntion,  and 
even  further  integration,  of  the  family  group  proper,  composed  of 
parents  and  offiipring. 

And  here  we  come  in  sight  of  a  truth  on  which  politicians  and 
philanthropists  would  do  well  to  ponder.  The  salvation  of  every 
society,  as  of  every  species,  depends  on  the  maintenance  of  an  abso- 
lute opposition  between  the  rigime  of  the  family  and  the  riffime  of 
the  state. 

To  survive,  every  species  of  creature  must  fulfill  two  conflicting 
requirements.  During  a  certain  period  each  member  must  receive 
benefits  in  proportion  to  its  incapacity.  After  that  period,  it  must 
receive  benefits  in  proportion  to  its  capacity.  Observe  the  bird  fos- 
tering its  young,  or  the  mammal  rearing  its  litter,  and  you  see  that 
imperfection  and  inability  are  rewarded ;  and  that,  as  ability  increases, 
the  aid  given  in  food  and  warmth  becomes  less.  Obviously  this  law, 
that  the  least  worthy  shall  receive  most,  is  essential  as  a  law  for  the 
immature :  the  species  would  disappear  in  a  generation  did  not  par- 
ents conform  to  it.  Now  mark  what  is,  contrariwise,  the  law  for  the 
mature.  Here  individuals  gain  rewards  proportionate  to  their  merits. 
The  strong,  the  swift,  the  keen-sighted,  the  sagacious,  profit  by  their 
respective  superiorities— catch  prey  or  escape  enemies,  as  the  case 
may  be.  The  less  capable  thrive  less,  and  on  the  average  of  cases 
rear  fewer  ofibpring.  The  least  capable  disappear  by  fitilure  to  get 
prey,  or  from  inability  to  escape.  And  by  this  process  is  maintained 
that  average  quality  of  the  spedes  which  enables  it  to  survive  in  the 
struggle  for  existence  with  other  species.  There  is  thus,  during  ma- 
ture Ufe,  an  absolute  reversal  of  the  prbciple  that  ruled  during  im- 
mature life. 

Already  we  have  seen  that  a  society  stands  to  its  citiiens  in  the 
same  relation  as  a  species  to  its  members;  and  the  truth  which 
we  have  just  seen  holds  of  the  one  holds  of  the  other.  The  law  for 
the  undeveloped  is  that  there  shall  be  most  aid  where  there  is  least 
merit.  The  helpless,  useless  infant,  extremely  eoB^mmf,  must  from 
hour  to  hour  be  fed,  kept  warm,  amused,  exercised ;  as  during  child- 
hood and  boyhood  the  powers  of  self-preservation  increase,  the  atten- 
tions required  and  given  become  less  perpetual,  but  still  need  to  be 
great ;  and  only  with  approach  to  maturity,  when  some  value  and 
efficiency  have  been  required,  is  this  poUcy  considerably  qualified. 
But  when  the  young  man  enters  into  the  battle  of  life  he  is  dealt  with 
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after  a  contrary  Hystem.  The  general  principle  now  is,  that  the  bene- 
fits which  come  to  him  shall  be  proportioned  to  his  merits.  Though 
parental  aid,  not  abruptly  ending,  may  still  Bf)inetimes  soften  the 
effects  of  this  social  law,  yet  the  mitigation  of  them  is  but  partial; 
and,  apart  from  parental  aid,  this  social  law  is  but  in  a  small  degree 
traversed  by  private  generosity.  Then,  when  middle  life  has  been 
reached,  and  parental  aid  has  ceased,  thu  stress  of  the  struggle  be- 
comes greater,  and  the  adjustment  of  payniont  to  service  more  rigor- 
ous. Clearly  with  a  society,  as  with  a  species,  survival  depends  on 
conformity  to  both  of  these  antagonist  principles.  Import  into  the 
family  the  law  of  the  society,. and  let  children  from  infancy  upward 
have  life-sustaining  supplies  proportioned  to  their  life^ustaining 
labors,  and  the  society  disappears  fortliwith  by  death  of  all  its  young. 
Import  into  the  society  the  law  of  the  family,  and  let  the  life-sustain- 
ing supplies  be  inversely  proportioned  to  the  life-sustaining  labors, 
and  the  society  decays  from  the  increase  of  its  least  worthy  members, 
and  disappearance  of  its  most  worthy  members :  it  must  fail  to  hold 
its  own  in  the  struggle  with  other  societies,  which  allow  play  to  the 
natural  law  that  prosperity  shall  vary  as  efficiency. 

Hence  the  necessity  of  maintaining  this  cardinal  distinction  be- 
tween the  ethics  of  the  family  and  the  ethics  of  the  state — hence  the 
fatal  result  if  family  dieintegration  goes  so  far  that  family  policy  and 
state  policy  become  confused.  Unqualified  generosity  must  remain 
the  principle  of  the  family  while  offspring  are  passing  through  their 
earliest  stages ;  and  generosity,  more  and  more  qualified  by  justice, 
must  remain  its  principle  as  offspring  are  approaching  maturity. 
Conversely,  the  principle  of  the  society  most  ever  be,  justice  qualified 
by  generosity  in  private  actions,  as  far  as  the  individual  natures  of 
citizens  prompt;  and  unqnaliiKed justice  in  the  corporate  acts  of  the 
society  to  its  members.  Hoverer  fitly  in  the  battle  of  life  among 
adults,  the  strict  proportioDing  of  lewards  to  merits  may  be  tempered 
bjpriyate  sympathy  in  favor  of  the  inferior;  nothing  but  evil  can 
resalt  if  this  strict  proportioniiig  is  so  interfered  with  by  public  ar- 
rangements that  demerit  profits  at  the  expense  of  merit. 

And  now  to  sum  up  the  sereral  conclusions,  connected  though 
heterogeneous,  to  which  our  suryey  of  the  family  has  brought  us. 

That  there  are  connections  between  polygyny  and  the  militant  type, 
and  beiween  monogamy  and  the  industrial  type,  we  found  good  evi- 
dence. Partly  the  relation  between  militancy  and  polygyny  is  entailed 
by  the  stealing  of  w(M&en  in  war;  and  partly  it  is  entailed  by  the  mor- 
tality of  males  and  resulting  surplus  of  females  where  war  is  constant. 
In  societies  advanced  enough  to  have  some  industrial  organisation, 
the  militant  classes  remain  polygynous,  while  the  industrial  classes 
become  generally  monogamous ;  and  an  ordinary  trait  of  the  despotic 
mier,  evolved  by  habitual  militancy,  is  the  possession  of  numerous 
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wives.  Furtlier,  we  found  that  even  in  European  history  this  rela* 
tion,  at  first  not  manifest,  is  to  be  traced.  Conversely,  it  was  shown 
that  with  increase  of  industrialness  and  conseqneDt  approach  to  equal* 
ity  of  the  sexes  in  numbers,  monogamy  becomes  more  general,  be- 
cause extensive  polygyny  is  rendered  impracticable.  We  saw,  too, 
that  there  is  a  eongmity  between  that  compulsory  cooperation  which 
is  the  organizing  principle  of  the  militant  type  of  society,  and  that 
compulsory  cooperation  characterizing  the  polygynons  household  ; 
while  with  the  industrial  type  of  society,  organized  on  the  prininple 
of  voluntary  cooperation,  there  harmonizes  that  monogamic  union 
which  is  an  essential  condition  to  voluntary  domestic  co5peration. 
Lastly,  these  relationships  were  clearly  shown  by  the  remarkable  £sct 
that,  in  different  parts  of  the  world,  among  different  races,  there  are 
primitive  societies  in  other  respects  unadvanced,  which,  exceptional 
in  being  peaceful  and  industrial,  are  also  exceptional  in  being  mono- 
gamic. 

Passing  to  the  consideration  of  the  family  under  its  social  as- 
pects, wo  exainiiuHl  certain  current  tlicorics.  These  imply  that  in 
the  beginning  there  were  settled  marital  relations,  which  we  have 
seen  is  not  the  fact ;  that  there  was  at  first  descent  in  the  male  line, 
which  the  evidence  disproves  ;  that  in  the  earliest  groups  there  was 
definite  subordination  to  a  head,  which  is  not  a  sustainable  proposi- 
tion. Furtlier,  the  contained  assumptions  tliat  originally  tliere  was 
an  innate  sentiment  of  filial  obedience,  giving  a  root  for  patriarchal 
authority,  and  that  originally  family  connection  afforded  the  only 
reason  for  political  combination,  are  at  variance  with  accounts  pjiven 
us  of  the  nncivilized.  liecognizing  the  fact  that  if  we  arc  fully  to 
understand  the  higher  forms  of  the  family  we  must  trace  them  up 
from  those  lowest  forms  accompanying  the  lowest  social  state,  we  saw 
how,  in  a  small  separated  group  of  jjcrsons  old  and  young,  held 
together  by  some  Itinshij),  there  was,  under  the  circumstances  of  pas- 
toral life,  an  establishing  of  male  descent,  an  increasing  of  cohesion, 
of  subordination,  of  cooperation,  industrial  and  defensive ;  and  that 
acquirement  of  structure  became  relatively  easy  because  domestic 
government  and  social  government  became  identical :  the  influences 
favoring  each  conspiring  instead  of  conflicting.  Hence  the  genesis 
of  a  simple  society  more  developed  than  all  preceding  simple  socie* 
ties,  and  better  fitted  for  the  composition  of  higher  societies. 

Tims  naturally  originating  under  special  conditions,  the  patri- 
archal group  with  its  adapted  ideas,  sentiments,  customs,  arrange- 
ments, dividing  in  successive  generations  into  sub-groups  holding 
toiret licr  in  larger  or  smaller  clusters  accordino"  as  the  environment 
favored,  carried  its  organization  with  it  into  the  settled  state;  and 
the  efficient  co<»rdiiiation  evolved  within  it  favored  efficient  coordina- 
tion of  the  larger  societies  formed  by  aggregation.  Though,  as  we 
are  shown  by  partially-civilized  kingdoms  existing  in  Africa,  and  by 
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extinct  American  kingdoms,  primitive  groups  of  less  evolved  struct- 
ures and  characterized  by  another  type  of  family  may  form  compound 
socielies  of  consickrable  size  and  complexity,  yet  the  patriarchal 
group  with  its  higher  family  type  is  inductively  proved  to  be  that  out 
of  which  the  largest  and  most  advanced  societies  arise. 

Into  communities  produced  by  multiplication  of  it,  the  patriarchal 
group,  carrying  its  supremacy  of  the  eldest  male,  its  system  of  inher- 
itance, its  laws  of  property,  its  joint  worship  of  the  common  ancestor, 
its  blood-feud,  its  complete  subjection  of  women  and  children,  long 
retains  its  individuality.  But  with  tliese  communities,  as  with  com- 
munities otherwise  constituted,  combined  action  slowly  leads  to  fu- 
sion ;  the  lines  of  division  become  gradually  less  marked  ;  and,  at 
length,  as  Sir  Henry  Maine  shows,  societies  which  have  the  family  for 
their  unit  of  composition  pass  into  societies  which  have  the  iudividual 
for  their  unit  of  composition. 

This  disintegration,  first  separating  compound  family  groups  into 
simpler  ones,  eventually  affects  the  simplest:  the  members  of  the 
family  proper  more  and  more  acquire  individual  claims  and  individ- 
ual responsibilities.  And  the  wave  of  change,  conforming  to  the 
general  law  of  rhythm,  has  among  ourselves  partially  dissolved  the 
relations  of  domestic  life,  and  substituted  for  lliem  the  relations  of 
social  life.  Not  simply  have  the  individual  claims  and  responsibili- 
ties of  young  adults  in  each  family  come  to  be  recognized  by  the 
state ;  but  the  state  has,  to  a  considerable  degree,  usurped  the  pa- 
rental functions  in  respect  of  children,  and,  assuming  their  claims  upon 
it,  exercises  coercion  over  them. 

On  looking  back  to  the  general  laws  of  life,  however,  and  observ- 
ing the  essential  contrast  between  the  principle  of  family  life  and  the 
principle  of  social  life,  we  conclude  that  this  degree  of  family  disinte- 
gration is  in  excess,  and  will  hereafter  be  followed  by  partial  reinte- 
gration. 

• 

THE  TIDES. 

Bt  PBOfEssoR  £LtAS  SCUN£ID££. 

THERE  has  always  been  a  diftenlty  in  the  minds  of  teachers,  as 
well  as  in  the  minds  of  learners,  to  comprehend  the  theory  of 
the  tides  as  presented  in  our  text-hooks.  This  theory  &i]s  to  give  a 
satisfactory  acconnt  of  the  cause  of  the  tides  on  the  side  of  the  earth 
most  remote  from  the  snn  and  the  moon.  According  to  this  theory, 
at  that  part  of  the  earth*s  surface  which  is  turned  away  from  the  moon 
or  from  the  sun,  a  less  amount  of  attraction  is  felt  hy  her  waters  than 
anywhere  else  on  her  surface ;  and  the  whole  earth  is  therefore,  in 
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effect,  drawn  away  from  the  waters  on  the  far  bide  of  her,  and  thus, 
the  water  being  left  behind,  a  tide  is  produced  on  this  Bide,  as  well  as 
on  the  side  ;it  which  tlie  force  of  gravity  acts  directly.    That  so  gre;it 
an  absurdity  could  liave  been  accepted  so  long  by  our  writers  of  text- 
books, is  truly  marvelous.    It  is,  indeed,  so  contrary  to  all  known 
facts  and  laws  of  physics  that,  if  no  other  influence  were  felt  by  the 
waters  at  the  far  side  of  the  earth  than  attraction,  there  would  be 
just  the^  opposite  effect  produced  to  that  alleged  by  this  absurd 
hypothesis.    This  can  be  demonstrated  by  actual  experiment,  and  as 
conclusively  as  any  other  fact  coming  within  the  reach  of  experimen- 
tal philosophy.    It  has  been  proved  experimentally  that  all  bodies  on 
the  surface  of  the  earth  at  midnight  are  heavier  than  at  any  other 
hour  of  the  twenty-four;  and  that  when  new  moon  occurs  at  midnight, 
this  increase  of  weight  or  gravity  felt  by  matter  on  this  part  of  the 
surface  of  the  earth  is  still  greater.    Now,  if  this  theory  were  correct, 
attraction  would  produce  just  the  opposite  effect;  that  is,  matter 
.would  weigh  less  at  midnight  than  at  other  hours  of  the  twenty-four. 
Ontlie  tide  of  the  earth  facing  the  sun  and  moon,  the  weight  of  bodies 
is  diminished,  as  it  should  be,  according  to  the  theory  which  I  propose 
to  establish  in  this  article. 

The  truth  of  this  Ihet  is  very  easily  aeeounted  for.  Suppose  the 
earth  were  plaoed  in.  such  a  position,  in  space,  that  she  could  not 
feel  any  of  the  sun's  attraction,  nor  that  of  any  oCAsr  body.  Then 
gravity  would  be  equal  on  all  parts  of  the  earth's  surflsoe,  on  the  sup- 
position of  its  being  a  perfect  sphere  and  at  rest.  But  now  bring  her 
within  the  attractiye  influence  of  the  sun.  Then  all  particles  of  mat* 
ter  on  the  earth's  surface  most  remote  from  the  sun  would  fed  the 
force  of  gravity  of  both  the  sun  and  the  earth ;  and  these  two  forces 
would  act  in  the  same  direction  and  in  the  same  straight  line,  directed 
through  the  centre  of  the  earth  to  the  centre  of  the  sun.  On  the  side 
facing  the  sun,  these  two  forces  would  also  act  in  the  same  straight 
line,  but  in  opposite  directions.  Hence  a  decrease  of  weight  on  one 
side  and  an  increase  thereof  on  the  opposite  side  of  the  earth.  The 
same  result  follows  between  the  earth  and  moon  under  a  similar  suppo- 
sition. It  is  therefore  not  true  that  the  least  amount  of  attraction  is 
felt  by  the  waters  of  the  earth  at  that  part  of  her  surface  most  remote 
from  the  sun  or  from  the  moon.  It  is  indeed  true  that  the  sun  and 
moon  have  less  power  of  attraction  on  the  particles  of  matter  at  this 
part  of  the  earth's  suriSEtce  than  they  have  on  particles  of  matter  facing 
them.  But,  as  attraction  diminishes  as  the  square  of  the  distance  in- 
creases, this  attractive  force  of  these  two  bodies  on  any  part  of  the 
earth's  surface  is  not  near  so  great  as  that  of  the  earth  herself  on  such 
part  of  her  surface.  Therefore,  as  these  remote  particles  feel  the 
attraction  of  sun  and  moon  phu  the  attraction  of  the  earth  herself 
they  are  drawn  with  greater  force  toward  the  centre  of  the  earth  than 
any  other  particles.  Consequently,  it  cannot  be  true  that  the  whole 
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earth  is  drawn  away  from  tbe  waters,  and  that  any  tide  is  prodaced 
by  the  waters  being  left  behind. 

How,  then,  can  we  acconnt  for  tides  occnn  ing  on  opposite  sides 
of  the  earth  at  the  same  time  t  Let  as  see.  In  tbe  iirst  place,  sup- 
pose thei  earth  to  occnpy  some  place  in  space,  and  to  be  in  a  state  of 
per&ot  rest.  Then  snppose  the  sun  to  come  into  position,  and  the 
earth  to  start  on  her  journey  of  68,000  miles  an  hoar  in  Iter  orbit 
aroond  the  san ;  and  suppose,  too,  that  the  earth  rotates  only  once  on 
her  axis  during  one  revolution  around  tbe  son.  Then  will  the  same 
side  of  her  surface  face  the  sun  in  every  part  of  her  orbit.  Conse- 
quently, there  will  be  a  solar  tide  perpetually  at  a  part  of  her  surface, 
produced  by  centrifugal  ferce,  and  at  that  part  farthest  from  the  sun. 
Night  and  solar  tide  will  reign  with  unceasing  steadiness  at  that  one 
place;  hot  there  will  be  no  motion  of  these  ptled*up  waters.  There 
they  will  Htay,  in  a  steady  equilibrium,  by  the  unceasing  effect  of  cen- 
trifugal force,  in  the  same  manner  as  can  be  illustrated  by  swinging  a 
hollow  globe,  partially  tilled  with  water,  around  the  hand  by  means 
of  a  cord,  or  by  swingmg  a  bucket  filled  with  the  same  liquid,  and 
having  for  its  bottom  a  piece  of  India-rubber,  which  bottom  will  bulge 
out  when  the  bucket  is  swung  around  a  centre,  in  the  same  manner  as 
do  the  waters  of  the  far  side  of  the  earth  Avhen  she  swings  or  sweeps 
around  the  central  sun  with  a  velocity  of  68,000  miles  an  hour. 

But  there  are  always  two  solar  tides  occurring  on  opposite  sides 
of  the  earth.  The  above  explanation  accounts  only  for  the  solar  tide 
on  the  side  of  the  earth  farthest  from  the  sun.  How  must  we  account 
for  the  fact  that  there  is  also  one  on  !ier  side  facing  the  son  and  occur- 
ring near  noon  ?  It  is  a  well-known  law  of  planetary  motion  that 
centrifugal  and  centripetal  forces  are  precisely  equaL  By  virtue  of 
the  first  tbe  earth  seeks  to  Hy  from  her  centre  of  motion  ;  by  virtue 
of  the  second  she  has  a  tendency  to  fall  into  the  central  luminary ; 
and  everything  on  her  surface  is  operated  on  in  like  manner.  The 
particles  of  her  water,  moving  very  easily  among  one  another,  are 
therefore  drawn  readily  away  from  her  solid  portions  in  opposite 
directions.  On  the  one  side  the  bulging  out  is  caused  by  centrif- 
ugal, on  the  other  by  centripetal  force.  But,  as  these  two  forces 
an  nearly  equal  in  all  parts  of  the  earth's  orbit,  the  tide-waves  on 
opposite  sides  of  her  surface  must  also  be  nearly  equal.  The  centrifu- 
gal force  is  produced  by  tbe  n  volntion  of  the  earth  around  the  sun ; 
the  centripetal  force  is  caused  by  the  force  of  gravity  lodged  in  the 
great  central  orb. 

It  must  not  be  understood,  however,  that  the  earth  in  her  orbital 
motion  feels  the  effect  of  these  two  forces  at  her  surface  only.  Every 
particle  of  the  matter  composing  the  earth  feels  both  a  centrifugal  and 
a  centripotal  force  while  this  planet  moves  around  the  central  orb, 
and  these  two  forces  are  precisely  equal  only  at  the  centre  of  the 
earth.  But  the  matter  of  ber  sur&ice  most  remote  from  the  sun  feels 
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a  ceotrifagal  force  that  is  in  excess  of  the  centripetal  force  felt  at  thia 
same  point ;  and  the  matter  of  her  surface  facing  the  sun,  lieing. near- 
est to  it,  feels  a  centripetal  force  that  is  in  excess  of  the  centrifugal 
force  felt  at  this  same  point.  But  these  two  excesses  are  equal ;  hence 
there  are  equal  solar  tides  at  these  points,  while  at  the  earth's  centre 
there  is  an  exact  balancing  of  the  two  forces. 

Suppose  the  matter  of  the  earth  were  all  condensed  into  the  yoI- 
ume  of  a  cubic  inch,  and  that  this  small  volume  were  placed  at  the 
eartb^s  present  centre ;  then  suppose  it  received  an  impulse  carrying 
it  forward  with  a  velocity  equal  to  that  which  moves  the  centre  of  the 
earth,  and  that  it  were  influenced  by  the  sun,  according  to  the  law  of 
gravity.  This  small  volume,  though  equal  in  mass  to  the  entire  mass 
of  the  earth,  would  then  move  in  the  same  curve  in  which  the  centre 
of  the  eanh  moves,  and  with  the  same  velocity.  But  suppose  this 
solid  inch  of  matter  were  to  be  placed  4,000  miles  fSsrther  from  the 
sun,  namely,  at  that  point  in  space  where  the  earth's  surface  is  most 
remote  from  the  snn.  This  solid  inch,  or  wliolc  mass  of  the  earth, 
would  then  move  in  a  longer  curve  than  it  would  when  at  her  present 
centre,  as  under  the  first  supposition.  But  completing,  nevertheless, 
in  t1ii<  longer  curve,  one  revolution  in  the  same  time  in  which  one 
revolution  is  completed  in  the  sliorter  curve,  at  the  earth's  centre,  the 
ccntrifngal  forc  e  would  be  much  increased ;  and,  the  centripetal  force 
being  also  diminished  in  the  same  ratio,  this  cubic  inch  of  matter  would 
either  abandon  the  sun's  companionship  entirely  or  make  a  new  orbit 
of  motion.  In  like  manner  arc  the  waters  of  the  earth  operated  on  by 
centrifugal  forec  at  this  point  of  the  earth^s  s^nrface.  They  have  a  ten- 
dency to  fly  off  in  a  line  tangent  to  the  earth^s  orbit. 

Xo\r,  suppose  again  that  this  condensed  matter  of  the  earth  were 
placed  at  that  point  in  space  where  the  earth's  surface  is  nearest  the 
sun,  namely,  4,000  miles  nearer  the  sun  than  the  centre  of  the  earth 
is:  then  the  whole  mass  of  the  earth's  matter  would  move  in  a 
9horter  cwvxe  than  when  placed  at  the  centre,  but,  completing  one 
revolution  in  no  shorter  period,  the  centrifugal  force  would  be  dimin- 
ished ;  and,  being  also  nearer  to  the  sun,  the  centripetal  force  would 
be  much  increased  by  the  central  power  of  attraction.  Therefore,  this 
body  of  matter  would,  under  this  supposition,  also  leave  its  orbit,  but 
it  would  be  drawn  toward  the  sun,  and  probably  plunge  into  it.  In 
the  one  case,  the  centrifugal  being  greater  than  the  centripetal  force, 
the  body  would  from  its  centre  of  controlling  power  ;  in  the  other 
case,  the  centripetal  beinc:  equally  superior  to  the  centrifugal  force, 
the  body  would  also  be  drawn  out  of  its  orbit,  but  dragged  to  the 
centre  of  controlling  power.  These  suppositions  are  made  to  show, 
by  way  of  illustration,  the  excessive  force  of  each  kind  over  its  oppo- 
site, at  opposite  sides  of  the  earth.  And  these  equally  exceaaive 
forces,  acting  in  such  opposite  directions,  cause  the  opposite  solar 
tides.  The  particles  of  water,  moving  easily  among  one  another,  are 
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feadily  driren  in  opposite  directionB  by  thcRc  opposite  forces.  If  the 
earth  were  etitirely  solid,  then  there  could  be  no  such  bolging  out  of 
any  of  its  matter,  and  therefore  no  ti*lc  s. 

A  fevr  words  Iiere  in  regard  to  the  law  of  gravitation  are  in  place. 
Every  body  of  matter  attracts  every  other  body  of  matter,  and  with 
a  force  equal  to  the  amount  of  matter  each  body  contains  ;  and  thiM 
force  diminishes  as  the  square  of  the  distance  increases.  Two  bodies  of 
equal  mass  approach  each  other  equally  ;  but,  if  one  body  contains 
four  times  as  much  matter  as  another,  the  smaller  approaches  the 
larir<*r  with  a  velocity  four  times  as  Ljrcat  as  the  larger  does  the 
pm:il!or.  Sup{)Ose  two  such  bodies,  being  st  parat«'d  at  a  distance  of 
100,000  miles,  attract  cai-h  (itlnT  with  a  certain  known  tnrci' :  if  this 
distance  be  increased  to  'Jdn^tjoo  miK^,  the  force  of  att  raet  idii  between 
these  tvv'i  bodies  will  be  oidy  one-t'oiuili  as  great.  In  like  manner, 
the  erirtli,  at  the  jioint  farthest  from  the  sun,  feels  a  i*)/ntlltr  <legree 
of  atfruetion  than  the  matter  at  the  centre.  And,  as  the  centrifugal 
force  is  also  yrie'/^tr  at  tliis  point  than  at  the  centre,  there  is  here  an 
excess  of  centrifii</.i!  ov»t  cenf  ripct al  force,  and  sufficient,  as  can  l>e 
ascertained  by  e\;it  t  mathiinat ieal  cah  ulMt ion,  to  proiliice  a  i«olar 
tide.  And  at  that  ]t:irt  of  the  e;irfh's  surfac*-  wliieii  is  nearest  tlie 
sun,  or  facing  it,  there  is,  acct>r*iinL:  to  the  sanif  l;i\v  of  gravity,  an 
excess  of  centripetal  over  centrifugal  force.  lleucc  we  have  also  a 
solar  tide  at  this  part  of  the  surface  of  the  earth. 

I  give  one  more  illustration,  Sumiose  th»*  earth,  at  A' (Fig.  1),  is 
moving  in  a  straight  line  toward  A  ,  and  with  a  vehx-ity  of  (i^.o(M) 
miles  an  hour;  and  suppose  when  siie  reaches  lu'  she  comes  uudcr  thu 
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mitraotiTe  infloeoceof  the  sun.  She  will  then  be  deflected  from  her 
rectilineal  eonrse  and  move  in  a  canrilineal  orbit  around  the  sun. 
That  part  of  her  sarfaoe  tamed  away  from  the  sun  will  l>e  8,ooo  miles 
farther  from  the  attractive  influence  of  the  central  orb  than  that  part 
of  her  snrfiM^e  fiusing  the  son.  Hence  this  remote  part  will  have  a 
greater  tendency  to  continue  moving  on  in  a  straight  line  than  any 
other  part ;  and  this  tendency  will  show  itself  in  the  motion  of  its 
waters,  by  ])roducing  a  tide.  The  Waters  will  have  a  tendency  to 
move  in  a  line  tangent  to  the  orbit  of  the  earth.  The  part  of  the 
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earth's  Buiface  nearest  the  san,  being  acted  upon  more  powerftilly  by 
the  gravitating  inflnenoe  of  this  central  force  t^n  the  remote  part, 
-u  ill  show  a  less  tendency  to  move  on  in  a  line  tangent  to  the  earth's 
orbit.  Hence  there  will  be  another  tide  produced  by  gravity  di- 
rectly. 

I  have  thus  far  spoken  only  of  the  solar  tides.  It  will  be  necessary 
also  to  say  something  <>f  lunar  tides,  or  what  influence  the  moon  baa 

on  the  phenomena  of  the  tides. 

It  is  a  well-known  fact  that  there  is  a  point  between  the  earth  and 
her  moon  called  their  centre  of  gravity.  The  distance  between  the 
centres  of  these  two  bodies  is  about  240,000  miles.  A  rough  calcula- 
tion brings  the  centre  of  gravity  of  these  bodies  about  2,687  miles 
from  the  centre  of  the  earth,  and  287,313  miles  from  the  centre  of  the 
moon.  This  point  describes  the  curve  of  an  ellipse  around  tlie  sun ; 
and  the  earth  and  moon  revolve  around  this  point,  while  they  both 
sweep  through  space  in  their  majestic  joarney  around  the  sun.  It  is 
tlicrefore  evident  tliat  the  earth,  in  her  ceaseless  motions,  is  influenced 
by  three  difterent  centrifugal  forces.  The  one  is  produced  by  rotation 
on  her  axis  ;  the  other  by  her  revolution  around  the  sun  ;  and  the  third 
by  Iier  revolution  around  the  centre  of  gravity  between  herself  and 
the  moon. 

Let  us  suppose  that  tlie  earth  and  moon  have  no  other  motion  in 
space  than  tliat  of  revolving  around  their  common  centre  of  gravity, 
and  that  the  same  side  of  the  earth  is  always  facing  tlie  moon.  The 
earth  will  then  feel  a  centrifugal  force  on  her  side  farthest  from  the 
moon,  and  equal  to  the  centripetal  force  felt  on  her  side  facing  the 
moon.  These  two  Cfpial  forces,  acting  in  opposite  directions,  will 
cause  tide-waves  on  opposite  sides  of  the  earth  ;  and  they  will  be  pro- 
duced in  tlie  same  manner  as  theo|»posite  ones,  spoken  of  already,  are 
l)roduced  by  centrifugal  and  centripetal  forces  felt  by  the  earth  in  her 
orbital  motion  around  the  sun. 

Let  us  now  place  the  earth  and  moon  in  their  proper  position  with 
respect  to  the  sun  ;  and  let  us  suppose  the  moon  to  be  in  conjunction 
with  the  sun,  as  at  Fig.  2.  It  is  then  new  moon,  and  the  moon's 
centre  is  237,31.']  miles  icif/iin  and  the  eartli's  centre  2,687  miles  out- 
side the  elliptic  orb  described  by  their  centre  of  gnivity.  At  this 
point  of  her  pnth  the  earth  feels,  therefore,  the  greatest  amonnt  of 
centrifngul  force  on  the  side  of  her  surface  farthest  from  the  sun.  This 
large  amount  of  centrifugal  force  is  produced  by  axial  rotation,  by 
revolution  around  the  sun,  and  by  revolution  around  the  centre  of 
gravity  already  named.  The  direction  of  these  tliree  forces  is  in  tiie 
same  line.  The  motion  of  this  part  of  her  surface,  whicli  is  in  this 
line  of  direction,  is  therefore  the  most  rapid;  consequently,  the  cen- 
trifugal force  felt  here  is  also  the  greatest.  Therefore,  we  have  one  of 
the  highest  tides  when  the  moon  is  in  conjunction  with  the  sun;  and, 
since  centripetal  is  always  equal  to  centrifugal  force,  the  side  of  the 
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eartb  facing  the  san  and  moon  at  this  point  of  her  orbit  most  have  an 
equally  high  tide  at  this  time.  The  oent;ripetal  force  here  is  produced 
by  the  gravity  of  botfi  son  and  moon  acting  jointly. 

Let  ns  now  suppose  the  moon  to  be  in  quadrature,  as  at  B.  Then 
the  two  centrifugal  forces,  the  one  produced  by  revolution  around  the 
sun,  the  other  by  revolution  around  the  centre  of  gravity  of  these  two 


• 

bodies,  do  not  act  in  the  same  line  of  direction,  but  at  right  angles 
with  each  other.  The  phenomena  of  sohir  and  lunar  tides  arc  then 
about  90^  apart;  the  solar  being  the  smaller  and  the  lunar  the  larixor. 
Here  the  centres  of  both  earth  and  moon  are  m  the  path  described 
by  their  centre  of  gravity. 

In  the  last  phice,  let  us  suppose  the  moon  and  sun  to  be  in  oppo* 
sition,  as  at  C.  Then,  according  to  my  theory,  the  earth  ft  t  ls,  on 
ber  side  farthest  from  the  snn,  an  influence  which  diminishes  the 
centrifugal  force  produced  by  her  orbital  revolution.  FoCi  at  this 
point  the  earth's  centre  is  tcUhin  and  the  moon's  centre  is  wUhout  the 
elliptic  path  described  by  their  centre  of  gravity.  Here  the  revolu> 
tion  of  the  earth  around  Uiis  centre  of  gravity  is  contrary  to  her  gen- 
eral motion  around  the  sun.  But  what  is  thus  lost  in  centrifugal  force 
on  her  side  turned  away  from  the  sun  is  more  than  made  up  by  the 
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gravity  exerted  directly  on  her  by  the  moon.  And,  on  the  side  of  \ 
the  earth  facing  the  sun,  she  feeU  a  centrifu^l  force  produoed  by 
revolution  around  the  centre  of  gravity  of  herself  and  the  moon,  and 
also  a  centripetal  f6rce  produced  by  the  gravitatuig  influence  of  the 
SQU.  Hence  there  most  be  high  tide  also  when  sun  and  moon  are  in 
opposition. 

.  It  is  a  known  fact  thut  the  solar  are  less  than  the  lunar  tides. 
How.most  we  account  for  this  fact  V  The  sun  Is  a  body  so  large  that 
the  mass  of  the  moon  is  not  much  more  than  a  grain  of  sand  in  com> 
parison  with  it.  But  it  must  also  be  remembered  that  gravity  dimin- 
ishes as  the  square  of  the  distance  increases;  and  as  the  moon  is  very 
near  the  earth,  and  the  sun  a  great  way  the  hmar  influence  is 
much  more  strongly  felt  in  the  phenomena  of  tides  than  the  solar  in- 
fluence. 

The  amount  of  centrifugal  force  felt  by  a  body  moving  in  space 
around  a  centre  depends,  not  only  on  the  velocity  with  which  it  moves, 
but  also  upon  the  «lw  of  the  curve  in  which  it  moves.  If  the  circum- 
ference of  the  curve  is  very  large,  it  ditlers  not  much  from  a  straiulit  i 
line.  If  a  body  moves  in  space  in  the  direction  of  a  straight  line,  it 
feels  no  centrifugal  force  at  all.  If  it  is  deflected  from  the  direction  i 
of  this  straight  line,  only  a  very  little,  the  circumference  of  the  curve 
will  be  very  lonij,  and  the  centrifugal  force  will  be  small.  l?ut,  if  it 
is  very  much  detlected,  the  curve  becomes  very  small,  and  the  body, 
turnirig  around  very  "short  corners,"  has  a  strong  tendency  to  fly 
off  t lie  t  rack."  In  other  words,  in  a  short  curve  the  centrifugal  force 
is  very  great. 

Now,  let  us  make  an  examination  of  the  orbital  curve  of  the  earth 
made  in  its  motion  around  the  sun.  The  lenfjth  of  the  circumference 
of  tliis  curve  is,  in  round  numbers,  libout  570,000,000  miles.  A 
straight  line,  10,000  miles  in  length,  tangent  to  this  curve  at  one  end, 
is  only  about  .520  of  a  mile  distant  from  the  circumference  at  its  other 
end.  Therefore,  the  earth,  moving  in  this  orbital  curve,  fi els  rather 
a  small  amount  of  centrifugal  force.  l>ut,  in  her  motion  around  the 
centre  of  gravity  between  herself  and  the  moon,  she  turns  very  "  short 
corners,"  and  hence  under  this  influence  she  experiences  a  gn  att^r 
amount  of  centrifugal  force  than  in  her  motion  around  the  sun.  For  ' 
tliis  reason,  (dso,  the  lunar  are  greater  than  the  solar  tides. 

If  the  earth  had  only  one  rotation  in  one  revolution  around  the 
sun,  there  would  be,  as  already  stated,  one  solar  tide  by  virtue  of  cen- 
trifugal force  oeeun  ing  at  midnight,  and  another  by  virtue  of  centrip- 
etal force  occurring  at  noon.  That  is,  perpetual  night  and  high  tide 
would  occur  at  one  side,  and  perjK'tual  day  and  high  tide  at  precisely 
the  opposite  side  of  the  earth.  Ibit  now  let  us  supj>ose  the  earth  ro- 
tates on  her  axis  once  every  twenty-four  hours,  and  from  west  to  cast, 
as  slie  actually  does  rotate  :  then  there  will  be  motion  of  the  waters  ; 
but  thia  motion  will  be  only  aj)pamU  motion,  and  from  east  to  west. 
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The  real  motion  will  be  that  of  the  solid  portion  of  the  earth  that . 
moTea  from  west  to  eaat,  and  underneath  these  wayes,  though  these 
waves  do  also  acquire,  by  means  of  friction,  a  pari  of  this  motion ;  yet 
the  centrifugal  and  centripetal  forces  are  so  much  superior  as  to  mas- 
ter the  effect  of  this  friction.  This  fnctional  force  carries  also  these 
tide-waves  so  far  eastward  that  they  occur  always  several  hours  east 
of  the  meridian ;  that  is,  several  hours  afkr  noon,  and  several  hours 
after  midnight. 

It  is  a  known  fact  that  the  waters  of  the  tides  rush  up  the  rivers 
and  small  bays  on  the  east  coasts  of  all  countries  with  great  violence, 
but  not  up  those  on  the  west  coasts.  The  reason  of  tliis  is  very  evi- 
dent. The  west  coasts  turn  away  from  the  tide-waves;  while  the  east 
coasts,  moving  with  a  velocity  of  nearly  1,000  miles  an  hour,  in  rota- 
tion, within  all  parts  of  the  tropics,  dash  violently  eastward  against 
these  waves.  For  this  reason  the  waters,  by  resistance  or  inertia,  ap- 
pear to  be  driven  violently  westward  up  the  streams  and  bays,  while 
it  is  the  mouths  of  these  channels  ploughing  with  violence  into  the 
tide-waves  themselves. 

It  has  been  stated  in  this  article  that  gravity  is  greater  at  that 
part  of  the  earth's  surface  turned  away  firom  sun  and  moon  than  any- 
where else.  It  may  be  asked,  ''How  then  can  centrifugal  force  drive 
out  the  water  above  the  usual  level  when  its  weight  is  increased?" 
This  force  acts  in  a  line  tangent  to  the  earth's  orbit,  which  tangent 
line,  being  perpendicular  to  the  radius  vector  at  perihelion  and  aphe- 
lion, and  at  all  other  points  in  the  earth's  orbit  very  nearly  so,  may 
be  said  to  be  at  ripcht  angles  with  a  line  extending  from  this  point  of 
t an gency  through  the  centre  of  the  earth  to  the  centre  of  the  sun. 
Therefore,  the  attractive  power  of  the  sun  acts  on  matter,  at  the  part 
of  the  earth  most  remote  from  it,  in  the  direction  of  the  radius  vector ; 
and  centrifugal  force  acts  on  this  same  matter  in  a  direction  at  riglit 
ansrles  with  tlio  radius  vector.  Now,  as  was  first  demonstrated  by 
Galileo,  the  motion  of  a  body,  produced  by  one  force,  is  not  destroyed 
by  another  force  acting  on  this  same  body  at  right  angles  with  it. 
The  result  of  these  two  combined  forces  is  only  a  change  in  tlie  <Vireo 
ium  of  motion.  But,  as  has  already  been  Bhown,  centrifugal  is  always 
in  excess  of  centripetal  force  at  the  place  of  the  earth  now  under  con- 
sideration.   Hence  this  tide- wave  at  this  side. 

I  conclude  by  saying  that  tlie  great  motions  of  the  waters  of  the 
■  mighty  deep  are  most  assuredly  the  grandest  ocular  demonstrations 
of  the  rotation  of  the  earth  upon  her  axis,  and  of  her  revolution  around 
the  sun,  that  can  be  witnessed  by  the  eyes  of  man. 
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ON  GROUND-AIR  IN  ITS  HYGIENIC  RELATIONS/ 

Ry  Dk.  max  vox  rKTTEiNKOFER, 
raoruaoB  or  urouirx  ui  tus  wivsmrr  or  Mumoa. 

IF  in  the  two  prccedinrr  U'cturos  1  liavo  tricil  to  draw  your  attcniiuii 
to  the  jKMu  tratiun  ol'  tlu-  air  into  our  clothing  and  our  dwclliiige, 
I  shall  try  in  this  last  lecture  to  do  the  same  in  reference  to  the  air 
which  is  in  the  ground,  and  to  its  connection  and  intercourse  witli  tlic 
air  above  the  ground.  The  air  in  the  ground  Las  been  somewhat  :i 
stranger  to  our  minds;  the  terms  air  and  earth,  just  like  air  and 
water,  im|)lied  to  our  min<l  things  contrary,  and  exclusive  of  each 
other.  The  earth  seemed  to  have  its  limit  where  the  air  began. 
Common-sense  seems  inclined  to  believe  that  tliere  can  bi-  no  air  in 
that  whereon  we  walk  and  stand.  If  we  say  of  the  surface  of  the 
earth  that  it  is  the  limit  of  the  eartii  and  the  beginning  of  the  atmos- 
j)hcre,  we  are  not  correct  in  reference  to  the  latter.  The  air  begins 
much  V>elow  the  ground,  and  we  ought  to  say  that  where  the  ground, 
which  is  a  mixture  of  earth,  water,  and  air,  ends,  from  tlure  tlie  at- 
mosphere exisl^  alone.  It  is  no  wonder  that  no  particular  attention 
was  paid  to  the  air  in  the  soil  ;  its  presence  there  does  not  make  any 
direct  impression  on  anyone  of  our  senses;  we  inter  its  presence 
more  from  other  experiences  and  conse<pient  conclusions.  The  human 
mind  formerly  looked  upon  the  air  as  something  unsubstantial,  spir- 
itual, although  men  saw  the  eti'ect  of  hurricanes  ;  no  wonder,  then, 
that  no  one  thought  of  the  air  hidden  in  the  ground,  which  cannot 
even  blow  the  hat  from  our  head. 

AVe  again  meet  liere  with  the  fact  that,  originally,  only  that  calls 
forth  ideas  which  impresses  our  senses  directly.  No  one  doubts  that 
water  penetrates  the  soil,  and  moves  there  according  to  hydrostatic 
laws,  because  we  see  it  run,  vanish  into  the  soil,  collect  anil  run  out 
again,  or  we  pump  it  up  ;  but  hitherto  not  many  have  clearly  under- 
stood that  the  whole  surface  of  tlie  earth,  as  lar  it  is  jiorous  and 
its  |)ores  are  not  filled  with  water,  contains  air,  which  is  also  subject 
to  aerostatic  laws.  And  why  so?  One  feels  nothing  of  that  air;  it  is 
always  calm,  it  has  no  color,  no  smell,  no  taste,  in  lact  we  take  it  for 
ntithing.  I  have  shown  you  already  how  great  an  error  we  commit 
■\\  hen  we  suppose  a  calm  air  to  be  motionless.  This  applies  just  as 
mneh  to  the  air  in  the  soil,  which,  if  its  motion  were  even  snail-like, 
would  still  travel  from  a  good  dej)th  to  tlie  surface  in  one  day. 

Perhaps  I  shall  succeed  in  giving  you  a  better  idea  of  the  cliangc 
of  the  air  in  the  ground  than  of  that  in  walls.    To  have  a  correct  idea 

>  Abridged  and  translated  by  Augustus  Bess,  M.  D.,  member  of  the  Boy«l  College  of 
rbysidans,  London. 


Digitized  by  Google 


GROUND- AIR  IN  ITS  HYQIKNIC  RELATIONS.  281 


of  tli:it  air  and  its  relations,  we  must  know,  in  the  first  instance,  its 
quantity  in  proportion  to  the  diffiTcnt  kinds  of  soil.  Lt  t  \is  iirst  take 
rubble-soil,  gravel,  or  sand,  which  8U|>]»ort  the  largest  and  heaviest 
edifices.  Here  is  a  luUtle  wiiich  liolds  i-xuetly  one  litre  (1  ]>int)  up 
to  that  mark  on  its  neek.  1  have  filled  it  slowly  with  gravel,  shaking 
it  all  the  wliile,  so  that  the  gravel  settled  comj»letely.  The  gravel 
reaches  up  to  the  mark.  This  high  cylinder  contains  just  one  litre  of 
water,  and  is  graduated  into  one  hundred  parts.  Now  I  pour  the 
water  into  the  gravel,  till  I  find  it  just  coming  up  to  its  surface,  and  I 
see  that  of  the  water  in  the  cylinder  thirty-five  parts  have  entered 
tlie  gra\  el  and  driven  out  the  air,  which  before  had  therefore  taken 
up  thirty-five  per  cent,  of  the  whole  mass.  This  is  certainly  a  great 
quantity  of  air,  and  if  we  build  a  house  on  such  a  ground  its  weight 
rests,  no  doubt,  on  the  gravel  alone,  and  not  on  the  air;  but  for  all 
that,  this  ground,  as  far  as  it  is  dry,  consists  to  the  extent  of  one- 
third  of  air.  In  building  on  gravel,  we  build  as  well  on  air,  just  as 
we  build  on  water  when  we  build  on  piles  driven  into  a  swampy  soil 
and  cat  off  under  the  water.  We  know  well  that  a  house  standing 
on  piles  stands  with  its  foot  in  water,  that  this  water  is  drawn  up 
by  the  walls  till  beyond  the  water-mark,  that  the  water  of  the  ground 
has  a  good  deal  to  do  with  the  house ;  why  should  we,  then,  refuse  to 
acknowledge  tliat  the  foot  of  a  house  built  on  dry  gravel,  stands  also 
OB  the  air,  and  that  the  air  m  the  ground  is  in  intimate  relation  with 
the  lionse? 

What  I  have  shown  you  in  regard  to  gravel,  can,  in  a  similar  way, 
be  proved  in  regard  to  sand,  day,  and  even  more  solid  stouy  and 
Tockj  soils. 

Most  kinds  of  sandstone  are  nearly  as  porous  as  loose  sand.  The 
rock  of  Malta  has  been  proved  \>j  Leath  Adams  to  suck  up  water  on 
an  average  to  one-third  of  its  volnroe;  oonsequently,  when  dry  it 
most  eontain  air  to  the  same  extent.  One  would  not  think  that  this 
was  the  case  with  the  rugged  diflb  and  shores  of  that  remarkable 
island,  which  look  as  if  they  were  bnilt  np  from  the  granite  of  the 
Swiss  Alps.  Most  baildings  in  Malta  are  bnilt  with  this  Maltese 
rock,  which  is  much  nsed  also  thronghoat  Italy.  It  is  not  less  porons 
than  the  Berlin  sands ;  their  penetrability  for  sir  and  water  is  the 
same,  bat  the  grains  of  the  Maltese  rock  are  connected  by  some  solid 
mediom,  while  the  grains  of  the  sand  are  loose.  In  respect  to  their 
porosity  they  stand  relatively  as  frozen  and  not  frosen  soil. 

Many  ships  of  the  English  navy  have  filters  made  of  a  certain  kind 
of  Maltese  rock.  I  have  tested  one,  and  I  have  found  that  the  filter- 
ing basin  swallows  up  forty-seven  per  cent,  of  its  whole  contents, 
when  used  for  the  first  time. 

A  soil  whose  pores  are  filled  partly  by  air  and  partly  by  water  is 
called  damp.  It  can  take  up  more  water  till  all  its  pores  are  filled 
with  it,  when  all  passage  of  air  is  stopped,  just  as  we  have  seen 
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with  regard  to  the  mort.ir  of  tlic  house.  That  degree  of  humidity  of 
the  soil  is  called  (/row/^tZ-ioaiery  it  begins  at  the  lowest  limit  of  the 
air  in  the  boil. 

It  is  well  known  that  water  becomes  Fodid  at  a  temperature  below 
freezing-point.  In  becoming  ice  it  changed  its  consistency  totally, 
but  its  volume  not  very  much,  increasing  it  by  about  six  per  cent., 
one  hundred  volumes  of  water  becoming  one  hundred  and  six  of  ice. 
In  a  frozen  soil  there  must  have  been  a  certain  quantity  of  water. 
This  water  in  freezing  has  become  a  hind  of  cement  for  the  particles 
of  the  soil,  and  gives  it  a  solidity  which  the  liquid  water  could  not 


Fio.  1. 


impart.  Although  such  frozen  soil  is  as  hard  to  work  as  stone,  we 
have  no  right  to  assume  that  it  is  impermeable  to  air  or  gases  of  any 
kind. 

Those  pores  of  the  soil  which  were  free  from  water  cannot  be  nar- 
rowed much  by  the  expansion  of  the  neighboring  pores  through  the 
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freezing  of  their  water.  It  would  be  just  as  incorrect  to  deny  the 
permeability  to  air  of  the  frozen  soil  as  that  of  tlie  ^lallese  rock. 
Still,  the  most  erroneous  views  have  ])een  formed  on  ibis  subject, even 
by  men  distinguished  in  other  branches  of  science. 

Having  given  you  an  idea  of  the  quantity  of  air  in  a  porous  soil, 
I  have  to  give  you  a  correct  idea  of  the  mobility  of  this  air  and  of 
its  cliange,  and  I  shall  try  to  do  this  in  a  roundabout  way,  as  I  can- 
not do  it  by  direct  impression  on  your  senses. 

Tiiere  are  things  of  whose  existence  we  become  only  aware  when 
they  are  absent.  I'robably  the  fish  is  as  little  aware  of  the  water  he 
lives  in  as  we  of  tlio  air,  till  he  finds  himself  on  the  dry  land.  The 
crciitures  living  in  the  air  know  nothing  of  its  oxygen,  but,  when 
we  place  them  in  an  atmosphere  which  has  none  or  too  little  of  it, 
or  too  much  carbonic  acid,  they  will  feci  and  behave  like  the  fish  out 
of  water.  Tiiere  is  a  difference  in  the  want  of  oxygen  between  dif- 
ferent animals;  birds  want  a  good  deal  proportionately.  A  eanar}'- 
bird  takes  about  one  and  a  third  cubic  inch  of  oxygen  from  the  air  in 
one  lionr.  In  one  litre  of  air  there  are  about  thirteen  cubic  inchi  s  of 
oxygen,  which  the  bird  would  have  consumed  in  ten  hours.  But  lie 
would  be  dead  long  before,  as  he  could  not  live  in  an  air  deprived  of 
one-half  of  its  oxygen.  The  bird  in  this  glass  cylinder  has  been  shut 
up  between  gravel  for  the  last  ten  hours,  and  you  see  he  is  quite  well. 
The  cylinder  is  shut  at  its  lower  end  by  a  wire  netting,  on  which 
a  stratum  of  gravel  rests.  The  bird  stands  on  the  gravel,  and 
above  him  there  is  another  wire  netting,  which  suj)j)orts  a  stratum 
of  gravel.    The  free  space  for  the  bird  contains  about  one  litre  of  air. 

This  bird  is  shut  ud  in  the  same  way  as  workmen  sometimes 
are,  digging  at  a  well  or  at  some  kind  of  shaft.  If  accident  does 
not  kill  them  at  once,  they  seldom  die  from  want  of  air,  even  if  it 
takes  some  days  to  dig  them  out,  although  man's  consumption  of 
oxygen  is  about  a  thousand  times  as  great  as  that  of  the  canary-bird. 
Some  years  ago,  in  Saxony,  two  men  who  were  shut  up  in  the  shaft 
of  a  well  for  ten  <lays  kept  alive,  and  were  not  much  the  worse  for  it 
when  they  came  out  again.  I  may  mention  here  that  the  celebrated 
Fraunliofer,  when  still  apprenticed  to  a  glazier  at  ^Munich,  was  bur- 
ied for  several  days  under  the  ruins  of  his  master's  house,  which  had 
fallen  in. 

I  expect  Fraunhofer's  luck  w  ill  be  shared  by  this  bird,  whom  I 
intend  removing  to-morrow  to  his  old  cage. 

You  cannot  longer  have  any  doubt  about  the  motion  of  the  air 
through  gravel :  but  I  want  to  convince  your  senses  ;  I  want  ytai  to 
see  the  motion  of  the  air,  and  to  see  that  motion  taking  ]>lace  through 
a  much  thicker  stratum  of  gravel  than  the  strata  shutting  in  the  V)ird. 

You  see  this  high  glass  cylinder  (Fig.  2),  with  a  smaller  glass  tube 
inside,  open  at  both  en«ls.  The  cylinder  is  filled  with  gravel,  and  the 
glass  tube  connected  with  a  manometer  by  some  India-rubber  tubing. 
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As  soon  as  T  blow  gently  on  the  upper  surface  of  the  gravel,  you  see 
the  liquid  in  the  manometer  moving.  The  motion  of  the  air  which  I 
produce  acts  in  the  first  instance  on  the  surface  of  the  gravel,  propa- 
gates itself  through  the  same  to  the  bottom  of  the  cylinder,  enters 
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the  lower  end  of  the  tube,  rises  through  it  and  through  the  tubing 
into  the  manometer,  where  it  presses  on  the  column  of  liquid,  and  sets 
it  in  motion. 

Wliy  does  the  liquid  move  in  the  manometer  ?  Because  the  air, 
after  the  migration  just  described,  presses  with  greater  weight  on  the 
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surface  of  the  column  it  arrives  at  than  the  outer  air  on  the  snrlace 
of  the  other  column.  If  there  were  no  liquid  in  the  manoinoter,  the 
moved  air  would  liiially  flow  out  of  the  numometer,  and,  as  you  see, 
now  that  T  have  emptied  the  manometer,  nearly  blow  out  this  candle. 

In  this  way  I  believe  that  I  liave  convinced  your  senses  that  the 
air  can  move  through  porous  soils. 

If  the  air  in  the  ground  can  be  set  in  motion  by  the  pressure  of 
air  or  wind  against  its  surface,  there  can  be  no  doubt  that  the  same 
can  be  eifected  by  differences  of  temperature,  and  by  diffusion,  and 
generally  by  all  causes  which  can  produce  movement  of  gases.  As 
long  as  the  air  in  the  ground  is  of  a  different  temperature  or  compo- 
sition from  the  free  atmosphere,  there  must  be  exchange  and  motion. 
I  will  only,  in  order  to  leave  no  doubt  on  your  mind,  direct  your 
attention  to  several  well-known  facts,  wbich  can  only  be  explained 
by  the  change  of  the  ground-air. 

All  Christian  nations  bury  their  dead  in  tbe  earth,  to  give  back  to 
dust  what  came  from  dust.  There  are  burial-grounds  in  which  a 
corpse  decays  completely  in  six  to  seven  y^ars,  and  others  in  wbich  it 
takes  twenty-five  to  thirty  years.  The  regulations  about  a  second 
occupation  of  a  ground  depend  on  this  difference,  and  therefore  towns 
with  an  equal  population  may  be  obliged  to  have  burial-grounds  of 
very  different  sizes.  There  are  other  circumstances  of  some  influence 
on  the  process  of  decay,  but  the  principal  one  is  tbe  amount  of,  and 
the  facility  for,  the  change  of  the  air  in  the  soil.  Rubble  and  sandy 
soils  do  the  work  muoh  qmoker  tban  marl  and  clay  soils.  Striking 
experiences  in  this  respect  bare  been  made  on  the  French  battle- 
fields, cbiefly  near  Sedan,  wbere  a  Belgian  chemist,  Louis  Creteur, 
had  to  disinfeot  the  large  dead-pits.  The  bodies  were  bnried  in 
obalk,  quarry,  rubble,  sand,  argillite,  slate,  marl,  or  clay  soils,  and 
the  sad  woik  lasted  from  the  beginning  of  March  to  the  end  of  June. 
In  mbble  the  decay  bad  taken  place  fdly,  but  in  clay  tbe  bodies  were 
surprisingly  well  kept,  even  after  a  very  long  time,  and  even  the 
features  oonld  be  identified. 

As  the  processes  of  {Hitrefaction  and  decay  are  intimately  con- 
neoted  with  the  aetivity  of  owtain  lower  organisms,  which  prey  upon 
the  dead,  it  is  suffieiently  olear  that  these  organisms  must  thrive  dif- 
ferently in  different  kinds  of  soiL  A  lively  change  of  air  and  water 
in  the  ground  appears  to  be  of  great  influence  in  this  respect ;  the 
more  air  in  the  ground  the  lidber  the  nndeiground  life. 

Remarkable  testimony  as  to  the  permeability  of  the  ground,  and 
of  the  fouidations  of  our  houses,  has  been  i^ven  by  gas  emanations 
into  houses  which  had  no  gas  laid  on.  I  know  cases  where  persons 
were  poisoned  and  killed  by  gas  wbich  had  to  travel  for  twenty  feet 
under  the  street,  and  then  through  the  foundations,  cellar-vaults,  and 
flooring  of  the  ground-floor  rooms.  As  these  kinds  of  accndents  hap- 
pmied  only  in  winter,  they  have  been  brought  fdwward  as  a  proof  that 
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the  frozen  soil  did  not  allow  the  gns  to  escape  strniir^t  upward,  bat 
drove  it  into  the  boose.  I  have  told  you  already  why  I  take  the 
froeen  soil  to  be  not  more  air-tii^ht  than  when  not  frozen.  In  snch 
cases  the  penetration  of  gas  into  the  houses  is  facilitated  by  the  car- 
rent  in  the  ground-air  caused  by  the  houpc.  The  house,  being  warmer 
inside  than  the  external  air.  acts  like  a  heated  chimney  on  itn  sui^ 
roundings,  and  chiefly  on  the  ground  upon  which  it  stands,  and  the 
air  therein,  which  we  will  call  the  ground-air.  The  warm  air  in  the 
chimney  is  i)res8ed  into  and  up  the  chimney  hy  the  cold  nir  surround- 
ing the  same.  The  chimney  cannot  act  without  heat,  and  the  heat  is 
only  the  means  of  disturbing  the  equilibrium  of  the  columns  of  air 
inside  and  outside  the  chimney.  Tlie  warm  air  inside  is  ligliter  than 
the  cold  air  outside;  and  this  being  so,  the  former  m\iBt  float  upward 
through  the  chinuioy,  just  like  oil  in  water.  It  continues  to  do  so  as 
long  as  fresh  cold  air  comes  into  its  neighborhood  fiom  outside.  As 
soon  as  we  intcrru]>t  tliis  arrival,  the  drought  into  the  chimney  is  at 
an  end.  Any  other  way  of  looking  at  the  action  of  chimneys  leads  to 
erroneous  views,  which  have  many  times  stopped  the  progress  of  the 
art  of  heating  and  ventilating. 

Thus  our  heated  houses  ventilate  tliemselves  not  only  tlirongh  the 
walls  but  also  through  the  ground  on  which  the  house  stands.  It" 
there  is  any  gas  or  other  smelling  substance  in  the  surrounding 
gronnd-air,  they  will  eutoi-  the  current  of  this  ventilation.  I-  have 
witnessed  a  case  in  Munich,  where  not  the  least  smell  ot'  gas  could  bo 
detcete*!  in  the  street,  but  a  great  quantity  of  gas  found  its  way  into 
the  gronnd-Hoor  room  of  a  house  where  no  gas  was  laid  on.  In 
another  case  the  gas  always  penetrated  into  the  best  heated  room 
and  produced  au  illness  of  its  inmates,  which  was  taken  for  typhoid 
fever. 

The  movement  of  gas  through  the  ground  into  the  house  may  give 
us  warnincT  that  the  ground  air  is  in  continual  intercourse  with  c  ur 
houses,  and  may  l)ecomc  the  introduci  r  of  many  kinds  of  lodgers. 
These  lodgers  may  either  be  found  out,  or  cause  injury  at  once,  like 
gas;  or  they  may,  without  betraying  their  presence  in  any  way,  be- 
come enemies,  or  associate  themselves  with  other  injurious  eh  nu  uts, 
and  increase  their  activity.  The  evil  resulting  therefrom  continues 
till  the  store  of  these  creatures  of  the  grouiubnir  is  consumed.  Our 
senses  may  remain  unaware  of  noxious  things,  wliich  we  take  in,  in 
one  shape  or  another,  through  air,  water,  or  food. 

We  took  rather  a  short-si<rhted  view  all  the  while,  when  we  be- 
lieved  that  the  nuisances  of  our  neighbors  could  only  poison  the  water 
in  our  pumps ;  they  can  also  poison  the  ground-air  for  ns,  and  I  see 
more  danger  in  this,  as  air  is  more  universally  present,  and  more 
movable,  than  water.  I  should  feel  quite  satisfied  if,  by  my  lectures, 
you  were  convinced  of  this  important  fact,  if  of  none  other. 

England  has  given  proof  how  the  public  health  can  be  improved. 
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by  keeping  the  soil  cUan  tiiioii<jh  good  draiiiai^i',  abolition  of  cess- 
]>ools,  and  abundant  watcr-bupply.  It  would  carry  nir  too  far  if  I 
were  to  analyze  now  to  Avliicli  of  these  measures  tlie  lion's  part  1k- 
lonjxs  ;  I  should  liave  to  enter  u])On  many  controversies,  winch  1  havt' 
no  tinu'  to  fight  out  in  this  place  ;  but  this  is  my  conviction,  wliich  I 
want  to  impress  upon  you,  that  cleanliness  of  the  soil  and  cliniinution 
of  organic  .processes  in  the  ground  of  dwelling-houses  are  most  es- 
sential. 

Many  have  considered  these  ]>rocesses,  and  tlieir  effects  on  the 
ground-air,  to  be  a  mere  hypothesis.  This  view  lies  now  behind  us, 
and  facts  have  been  found  proving  their  reality,  Stimnlated  by  the 
investigations  of  Huxley  and  Haeckel,  further  researches  have  folio we<l, 
and  shown  that  not  only  at  the  greatest  depth  of  the  sea,  but  also  in 
every  ]>orous  soil,  there  are  everywliere  those  beginnings  of  organic 
life,  l)elonging  neither  to  the  animal  nor  vegetable  kingdom,  mucous 
formations,  whicli  are  called  ^loneras  and  Protistes.  When  I  wrote 
my  part  of  tlie  rej)ort  on  the  cholera  in  llavaria,  in  ltj54,  I  pointed 
out  alrea<ly  that  the  air,  not  less  than  the  water  in  the  soil,  ought  to 
be  drawn  into  tlie  circle  of  experimental  investigations.  Neither 
others  nor  myself  acted  at  once  upon  my  suggestion,  and  it  is  only 
during  tlie  last  eigliteen  months  that  I  liave  examined  tlie  ground  air 
in  the  rubble-soil  of  Munich,  regularly  twice  a  week,  for  its  varying 
amount  of  carV>onic  acid.  The  results  :ire  surju'ising,  and  for  the 
future  I  shall  have  to  trouble  others  and  myself,  not  only  with  ground- 
water, but  also  with  grouiid-air. 

The  place  where  the  examination  of  the  ground-air  of  Munich  is 
being  carried  on  is  rubble,  witliout  any  vegetation,  and  the  carbonic 
acid  increases  with  tlie  distance  from  the  surface.  Agricultural  chem- 
istry has  been  aware,  for  a  long  time,  that  a  clod  of  arable  earth 
which  is  rich  in  humus  is  a  source  of  carbonic  acid,  but  no  one  ex- 
pected that,  at  times,  so  much  carbonic  acid  should  be  met  with  in 
sterile  lime-rubble.  A  few  feet  under  tlie  surface  there  is  already 
as  much  carbonic  acid  as  in  the  worst  ventilated  human  dwelling- 
places. 

I  baye  found  that  the  quantity  of  carbonic  acid  is  smaller  at  fifty- 
eight  inches  than  at  one  hundred  and  fi fly-six  inches  throughout  the 
year,  the  months  of  June  and  July  excepted,  when  an  inverse  propor- 
tion arises.  But  then  there  begins  also,  in  the  lower  stratum,  a  con- 
siderable increase,  so  that  the  upper  stratum  soon  finds  itself  behind 
ag^in.  This  large  quantity  of  carbonic  acid  in  the  gronnd-air  of  - 
Hanich  has  been  for  surpassed  in  Dresden.  Examinations  have  taken 
place  in  that  town  under  the  authority  of  the  Central  Board  of  Public 
Health.  Frot  FlecVs  diary  proves  that,  at  least  at  that  spot  where 
his  examinations  took  place,  the  quantity  of  carbonic  acid  was  in 
winter  already  nearly  twice  as  great  as  in  Munich  in  the  month  of 
August.    I  might  become  jealous  of  Dresden,  but  we  must  often,  ^ 
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m  life,  pnt  np  with  being  left  behind,  although  we  bad  the  first 
start,  and  I  have  no  elioice  left  but  to  resign  myself. 

The  presence  of  earbonic  acid  in  the  ^;oil  and  its  periodical  motion 
are  for  the  jiresent  a  bare  fact.  Other  places,  with  different  soils, 
must  be  examined  under  varying  circumstances,  and  for  loDger  pe- 
no<l<,  l>efore  an  explanation  ran  be  attempted. 

Tlie  first  (pjcstion  which  naturally  nieets  us  is  that  about  the  origin 
of  this  gns.  It  cannot  sj>ring  from  the  humus  of  the  surface,  because 
at  Munich  and  Dresden  its  quantity  is  smallest  in  the  immediate 
ncigliboriiood  of  the  surface,  wiicrc  the  humus  lies,  and  increases  in 
proportion  to  lli--  distance  thence.  As  tlie  amount  of  carbonic 
acid  in  tlie  ground-air  generally  increases  the  nearer  this  is  to  the 
ground-water,  we  should  be  at  lirst  sight  inclined  to  assume  that  it 
evaporates  from  it.  Is  it  not  a  fact  that  the  ground-water  which 
feeds  wells  and  sources  contains  this  uns  ?  And  is  it  not  well  known 
that  many  a  well's  shaft  contains  so  much  carbonic  acitl  as  to  extin- 
guish a  burning  candle  at  the  distance  of  a  few  feet  only  from  its 
opeiiing  ?  This  assumption,  however,  is  not  justified  for  several  rea- 
sons, according  to  the  researches  and  experiments  made  at  Municli : 
1.  There  are  two  months  in  the  year  when  the  amount  contained 
in  the  upper  stratum,  which  is  at  the  greatest  distance  from  the 
ground-water,  is  larger  than  in  the  lower.  2.  I  have  exaniiiu  d  simul- 
taneously, at  given  places,  the  amount  of  the  gas  both  in  the  ground- 
water and  in  the  ground-air,  and  have  investigated  Avhellier,  accord- 
ing to  the  laws  of  diffusion  and  absorption,  either  had  a  surplus  of 
the  gas,  and  was  accord inuly  in  a  condition  to  receive  or  yield  some 
of  it.  In  every  case  the  anu)unt  of  carbonic  acid  in  the  ground-air 
was  larger  by  fifty  ])er  cent,  than  in  the  ground-water,  so  it  is  clear 
that  it  is  the  water  which  receives  its  carbonic  acid  from  the  air,  and 
not  vice  vrrsn. 

Ileri  by  the  question  about  the  origin  of  the  gas  is  certainly  not  yet 
answered,  au<l  would  have  been  left  erpiully  unsettled  if  we  had  to 
ask,  Whence  conies  all  the  carbonic  acid  which  is  fc>und  in  the  ground- 
water? All  this  water  is  ]»re(  i|titated  from  tlie  at mospbere,  from  rain 
or  snow.  In  enterint;  the  soil  as  meteoric  water  its  amount  of  car- 
bonic  acid  is  exceedingly  small.  IJy  help  of  liunsen's  analytical  tables 
it  is  easy  to  calculate,  from  the  quantity  of  carbonic  acid  in  the  at- 
mosj>here,  and  the  absorbing  power  of  water  for  this  gas,  that  one 
pint  of  rain-water  at  the  average  temperature  and  barometrical  press- 
ure can  only  contain  a  very  small  fraction  of  a  grain  of  carbonic  acid, 
and  this  has  been  proved  further  by  analytical  experience.  But  the  anal- 
ysis  of  the  pump-water  in  Munich  which  was  poorest  in  carbonic  acid 
showed  that  it  contained  on  an  average  I|  to  1^^^  grain  of  the  free  gat. 
The  ground-water  at  the  places  of  examination  stands  about  sixteen 
feet  from  the  aurfaee.  It  is  therefore  oTident  that  the  meteoric  water, 
which  is  the  sole  soorce  of  the  ground-water,  most  more  than  centuple 
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its  original  amount  of  carbonic  acid  before  it  reaches  the  wells.  Thus 
much  is  certain,  that  the  source  of  the  carbonic  acid  must  be  sought 
for  in  the  soil,  and  for  this  reason  the  more  natural  supposition  is, 
that  tiie  soil  yields  the  gas  and  gives  it  to  the  water  and  to  the  air 
simultaneously,  but  naturally  with  greater  facility  and  in  greater 
quantity  to  the  air  than  to  the  water.  The  sources  of  the  carbonic 
acid  in  the  soil  have  now  to  undergo  a  stricter  investigation;  the 
probability  is,  they  owe  their  origin  to  organic  processes  in  the  soil. 

Allow  me,  now,  a  few  more  concluding  and  valedictory  words. 

In  the  introduction  to  my  lectures  I  thought  it  incumbent  upon 
me  to  give  you  my  views  about  popular  lectures  in  general.  Those 
views  necessarily  excluded  the  p()ssil)ility  of  disposing,  in  a  few  liours, 
of  any  one  subject  of  hygiene  in  such  a  manner  as  to  impart  to  my 
audience  a  thorough  theoretical  and  practical  knowledge.  My  hesita- 
tion in  selection  lasted  some  time.  I  might  have  collected  and  de- 
scribed the  last  works  and  tendencies  in  the  field  of  hygiene,  pointing 
out  what  had  practically  succeeded,  and  what  ought  to  be  aimed  at 
further — and  there  is  a  series  of  interesting  points  and  facts,  forming 
a  most  grateful  subject  for  lecturing ;  or  I  might  have  attempted  to 
give  yon  a  survey,  a  kind  of  bird's-eye  view  of  the  whole  domain  of 
hygienic  science.  There  is  a  charm,  in  the  contemplation  of  a  grand 
and  beantiful  distant  landscape,  in  marking,  first,  the  more  interesting 
points ;  then  to  let  the  eye  wander  round  them  till  it  comes  to  the  next 
striking  point,  and  to  enjoy  to  the  utmost  the  sight  of  the  rich  view. 

I  might,  perhaps,  have  succeeded  in  satisfying  your  expectations 
up  to  a  certain  point,  but  I  thought  it  preferable  lo  direct  and  to  con- 
oentrate  your  attentloii  mainly  uponVme  iSngle  oljeet  whieh  is  known 
to  OTery  one,  and  which  aeema  to  be  so  thoroughly  examined  that 
many  beUcTe  that  there  is  rery  little  to  say  about  it — the  air,  in  its 
hygienic  relations  to  man's  clothing,  to  his  dwelling-place,  and  to  the 
soil  on  which  he  builds. 

It  is  such  a  natural  error  to  imagine  that  we  cannot  bnt  understand 
everything  with  which  we  are  in  continual  mtercourse ;  but,  if  we 
take  the  trouble  of  looking  a  little  more  closely  into  everything  of 
which  we  make  daily  use,  we  shall  soon  make  the  humiliating  dis- 
oovery  that  we  are  acting  preeminently  according  to  instinct  and  tra- 
ditioD,  and  much  less  by  personal  understanding.  Each  period  has  its 
own  task,  to  contribute  and  to  create  something  by  which  civilization 
gains  materially  or  ideally.  But  if  at  any  one  period  we  examhie 
into  the  daily  life  d  its  generation,  we  shall  find  a  great  deal  more 
that  b  inherited  than  self-acquired.  This  fact  ought  to  make  us  mod- 
est and  aealous,  but  also  just  and  thankful  toward  our  forefathers,  who 
did  not  possess  or  know  many  things  which  we  possess  and  know  now. 

As  animals  make  use  of  Nature  and  her  laws  in  a  multifarious  and 
surprisingly  appropriate  manner,  so  does  man  also.  Each  carrier  on 
the  road  makes  use  <tf  the  laws  of  motion  and  friction,  and  of  those  x 

TOL.  XL— >is 

Digitized  by  Google 


390  TSTB  POPXILAR  SCIENCE  MONTHLY. 

oi  living  force  and  its  prcsoi*ymtion,  but  he  does  so  for  the  most  pait 
quite  meobaDically,  so  tliat  be  appears  to  think  no  more  about  it  than 
the  beaver  when  he  builds  his  hut.  Man  also  does  most  tbiogs  long 
before  he  understands  them,  and  this  is  part  of  his  nature.  If  he 
could  make  use  of  things  only  after  having  thoroughly  investigated 
them,  his  life  would  be  a  poor  one,  and  barely  possible.  If  we  had  to 
study  the  functions  of  our  clothing  and  its  material  before  we  could 
put  it  on,  ire  should  be  frozen  to  death  long  before,  and  no  carrier 
would  have  attempted  to  horse  his  cart  before  the  time  of  Galileo  and 
Newton. 

Here  I  find  myself  drawing  a  dangerous  parallel.  You  may  ask 
me  at  once  whether  I  believe  a  carrier  will  be  a  better  carrier  for  un- 
derstanding the  laws  of  motion,  and  wliether  our  clothing  and  our 
dwellings  will  one  day  be  superior  to  what  ihey  are  now,  because  we 
shall  then  have  learned  to  nndorsiand  their  functions  better.  I  leave 
the  answer  to  the  future  with  the  utmost  confidence.  The  experience 
of  the  past  sets  me  comj)letely  at  ease.  At  all  times  and  everywhere 
it  has  been  the  case  that  each  progress  in  the  recognition  of  laws,  that 
each  new  fact  established,  and  each  new  method  applii  *!  by  science, 
each  new  way  on  which  science  has  directed  us,  has  tinally  Iiad  its 
practical  and  useful  consequences.  Excuse  me  if  I  continue  to  dwell 
on  this  favorite  sJibjcct  of  mine. 

"What  men  call  useful  is  quite  a  relative  term  ;  tlioy  call  a  thing  so 
as  soon  as  they  find  out  what  use  they  can  make  of  it.  Of  course,  a 
thing  must  exist  before  we  recognize  it,  and  we  must  become  aware 
of  certain  of  its  properties  and  relations  before  we  cnn  make  use  of 
them  for  any  practical  pur])0se.  Certainly  the  recognition  of  the  laws 
of  motion  by  (lalileo,  Kepler,  Newton,  Laplace,  and  others,  lias  not 
brought  about  a  revolution,  or  made  a  sensation  among  the  carriers, 
but  from  these  recognized  laws  sprang  and  were  evolved  new  ideas, 
purified  from  the  gross  primitive  slag,  and  they  led  on  to  the  railway, 
etc.  Other  examples  demonstrate  still  more  clearly  the  connection 
between  theory  and  practice. 

Electric  telegraphy,  which  is  not  only  practical  and  useful,  but  al- 
ready indisj>ensal)le  to  us,  had  its  first  origin  in  the  observations  of 
tlie  anatomist  Galvani,  who  saw  the  legs  of  frogs  quiver  when  they 
came  in  contact  with  diflerent  metals.    Imagine  to  yourself  great  | 
practical  nu  n  of  the  time,  whether  statesmen,  or  divines,  or  soldiers, 
or  j»hysicians,  witnessing  Galvani\s  experiments  going  on  year  after 
year;  certainly  every  one  of  them  would  have  thought  that  the  man  ^ 
could  apply  himself  to  something  more  useful.    But  from  that  form 
of  electricity  which  Galvani  detected  there  sprung  the  researches  and 
works  of  Volta,  Sinnmering,  Stcinheil,  Morse,  and  Wheatstone,  to  ! 
whom  we  owe  tlie  whole  of  our  telcgra|»hic  system.    Place  together 
in  your  mind  the  quivering  leg  of  the  frog  and  the  transatlantic  cable. 

After  the  discovery  of  Columbus  the  Spaniards  found  in  the  sand 
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of  a  r'w'i'V  ijrains  of  a  white  metal,  whicli  was  not  afft  ctc*!  l)y  fire,  ami 
appeared,  therefore,  to  be  a  noble  metal,  (^uantitie^  wero  brouglit  to  ^ 
Europe,  and  the  new  metal  received  th«'  modrst  name  of  j>I<Uuut  (low 
silver),  this  bein<^  a  diminutive  of  hi  j>l>it<i  (silver).  Tlu'  uiast<'rs  of 
the  ^lint,  tlie  gohl  and  silver  smiths,  had  soon  formed  their  ideas 
about  the  new  metal  ;  it  could  neithi  r  Ix  melted  by  it>elf,  nor  ham- 
mered, nor  rolled,  nor  di-<>«olved  in  iKjun-fort is.  It  was  t>nly  soluble 
in  aquii-re<j\a  and  oth»'r  melted  m<  tals,  but  the  eomlunations  were  all 
brittle  and  discolored;  in  sh(»rl,  it  canie  to  Vk-  eonsidirtd  a  perfectly 
useless  metal,  practically  worth  h's<  than  lead  and  iron.  Its  inijiorta- 
tion  was  prohibited  by  the  Spanisii  (iovernment,  1m cau^i'  tln  re  was 
dao<j:er  of  its  high  specific  gravity  leadincj  to  its  use  for  \\\v  a<lul- 
teratiou  of  gold.  What  platina  then-  was  in  the  country  already  was 
thrown  into  the  sea  by  order.  But  Science,  who  makes  no  ditlerence 
between  the  useftil  and  useless,  atid  considt  rs  everything  useful  which 
increases  our  insight  into  the  things  that  are,  has  <piietly  held  inter- 
course with  the  outcast  metal  ;  she  harne*!  how  to  tnnie  the  shrew, 
and  since  Wollaston  ]»!atina  is  considered  to  be  one  of  the  most  pliable 
and  useful  of  metals  ;  just  what  were  originally  considered  its  vices 
have  enhani'cd  its  vabu'  so  much  in  the  course  of  time  that  weight  for 
weight  the  low  silver  ^'  is  paid  t^evea  tiuic8  us  much  fur  as  the  *'high 
silver." 

Modern  times  have  not  ceased  furnishing  numerous  i  xamples  id' 
the  same  kind,  showing  that  it  is  not  the  business  of  scieuc*-  to  a'^k 
for  the  immediate  profit,  for  the  immediate  practical  use.  They  do 
not  fiil  to  come  forth  in  time. 

Science  may  point  to  the  wonls  of  the  Bible:  "But  seek  ye  first 
the  kingdom  of  God  and  his  righteousness,  and  all  tlu'se  tliinir**  shall 
be  added  unto  vou."  All  sciences  are  provinces  of  (iod's  infinite 
kingdom,  and  in  them,  as  everywhere  in  (lod's  kingdom.  Justice  is 
dealt  by  Truth  alone.  This  u;is  my  standpoint,  whi<h  helpeil  me 
over  the  doubf<  I  !!iight  have  h;id  coneerninix  the  ntUitj  of  these 
lectures.  It  seemed  to  me  that  the  principal  thing  was  not  t  )  present 
to  you  a  series  of  practical  applications  and  contrivances,  but  a  series 
of  truths,  which  carry  in  themselves  their  use  and  a|tplicability,  and 
impose  their  aiithorify  in  ])roportion  as  they  are  talked  over  more  fre- 
quently, understood  more  clearly,  and  felt  more  vividly. 

But  I  wanted  to  tell  you  the  whole  truth  about  the  things  which 
formed  tlie  subject  of  my  lectures,  and  it  became  mv  dutvto  draw 
your  atte  ntion  not  only  to  what  is  p«»sitively  known,  what  is  com- 
plete, what  requires  no  furtlier  investigation,  Imt  also  to  point  out 
to  vou  much  greater  fii'itis  of  hviriefje,  where  scan-elv  a  seed  has 
been  sown.  Otherwise  I  should  pr<d>ably  have  jeopardized  the  only 
and  immediate  practical  use  which  my  lectures  can  have  here,  and 
which  I  believe  to  bo  this:  that  the  conviction  may  spread  an<l  take 
root  everywhere,  that  hygiene  has  been  neglected  until  now,  prao- 
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tioally  as  well  as  theoretically,  and  that  this  neglect  U  a  dark  spot  on 
oar  civilization,  which  has  to  be  removed  by  this  generation  This  | 
conviction  begins  just  now  to  lay  hold  of  ever-widening  circles  of 
society,  and  a  oektain  sympathy  is  stirring  for  the  interests  of  public 
health,  much  more  than  formerly.  The  weather  seems  suitable  for 
ploughing  fields  which  hare  femaincd  untouched,  and  for  sowing 
good  seeds  where  a  rank  vegetation  has  been  growing. 

When  a  current,  a  general  motion  of  men's  minds,  sets  in  toward 
some  definite  goal,  then  it  becomes  the  duty  of  all  those  who  are 
their  leaders  to  choose  the  proper  routes  with  earnestness  and  con-  j 
scientiousness.    If  a  good  intention  in  behalf  of  some  object  is  | 
wrongly  directed,  it  soon  turns  against  the  object  itself;  all  those 
who  allowed  themselves  to  become  interested  therein  turn  away 
discouraged  as  soon  as  they  believe  that  their  good  intention  has  been 
wasted  to  no  purpose,  and  hence  those  unlimited  reactions  and  re- 
bounds in  public  opinion.    I  believe  that  I  am  under  a  moral  obliga-  , 
tion  to  speak  out  in  this  place.    I  do  it  here,  perhaps,  more  confi- 
dently than  anywhere  else,  because  I  feel  that  here  I  am  understood. 
I  feel  it,  through  the  very  fact  that  I  have  been  requested  to  give 
my  lectures  before  this  audience.    The  request  cnnie  to  me  from  the 
Committee  of  the  Albert  Societv,  from  its  cxnlted  Lady  President.  , 
The  existence  of  the  Albert  Society,  its  organization,  its  functions,  ' 
its  efficiency,  and  its  authority,  are  ample  proofs  that  the  value  of 
hygiene  is  understood  here. 

In  this  place  I  must  also  acknowledge  tliat  the  Saxon  (lovern- 
ment  was  the  first  in  Germany  to  establish  a  Central  Board  of  Public 
Health;  it  has  also  included  tlie  teaching  of  hygiene  in  the  teaching 
of  military  medical  science.  Such  arrangements  appear  to  me  to  be 
types  of  tlie  two  directions  which  must  now  be  taken  and  followed 
out :  on  the  one  hand,  investigation,  observation,  and  experiment  ; 
on  the  other,  systematic  personal  teaching.  These  are  the  only  two 
ways  which  lead  to  the  goal. 

You  have  been  enabled  to  see,  from  that  single  subject  I  have 
treated,  how  much  remains  to  be  done  and  created;  everything  is 
still  insufficient  and  incomplete,  and  has  to  be  (U  \  (■l«)])od  and  deter- 
mined. Think  of  the  great  chapters — air,  cloiliing,  dwelling,  ven- 
tilation, heating,  lighting,  building-places,  and  soil — their  relation  to 
air  and  water,  and  their  influence  on  the  course  of  disease;  e|>idemic8, 
and  protection  against  them;  drinking-water,  and  its  distribution 
among  the  population;  alimentations  and  articles  of  food;  the  main- 
taining of  difterent  classes  of  men  under  different  circunisiances  ; 
dietaries;  pmblic  baths;  gymnastics;  collection  and  removal  of  ex-  ! 
crcmentilious  matters  and  refuse  from  households  and  trades;  drain- 
age; disinfection;  inspection  of  dead  bodies  and  their  interment; 
unhealthy  trades  and  manufactories,  schools,  barracks,  asylums,  hos- 
pitals and  uursing,  prisons,  health  statistics,  etc. 
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There  is  not  one  among  these  departments  of  hygiene  in  which 
iiotliing  is  left  to  be  done ;  in  most  of  them  the  work  has  scarcely 
begun.  There  has  always  been  a  desire  for  and  an  aiming  at  health  ; 
but  ideas  about  it  have  changed  completely.  The  former  supports 
of  hygiene  have  crumbled  away  in  the  powerful  analytical  solvents 
of  modern  physiology;  very  little  has  remained;  everywhere  new 
foundations  are  necessary.  This  requires  workmen ;  the  season  ap- 
pears favorable — do  not  let  it  pass  unemployed. 

It  is  not  sufficient  to  build  up  correctly  a  series  of  hygienic  truths, 
wliich  might  be  the  work  of  a  few;  these  truths  must  be  brought  to 
bear  upon  life,  and  this  requires  instruments.  Three  professions  are 
in  real  life  the  natural  truf-tees  and  representatives  of  the  hygienic 
interests  of  the  community — physicians,  architects,  and  engineers, 
and  also  the  public  administration.  There  must  be  harmonious 
action  between  them;  good  intentions  are  not  sufficient;  there  must 
be  knowledge  and  power.  Only  good  mu^iiians  can  make  good 
music,  and  they  must  be  well  taught  and  practised.  The  institutions 
at  which  the  members  of  these  professions  have  received  their  educa- 
tion have  all  the  while  generally  ignored  hygiene  as  an  independent 
branch  of  study.  A  vague  supposition  left  it  to  the  individuals  con- 
cerned to  take  the  trouble  of  gatlicring  for  themselves  whatever  was 
known  or  would  be  made  public  about  matters  of  hygiene.  Lectures 
on  forensic  mc<licine  were  supposed  to  be  sufficient,  but  they  have  to 
consider  fads  and  evidence  only  with  regard  to  penal  laws,  which 
themselves  result  from  tlie  old  and  highly-cultivated  science  of  juris- 
prudence. Hygienic  laws  must  spring  from  hygienic  science,  and 
there  was  none. 

Many  of  the  existing  liygienic  laws  and  regulations  cannot  be 
kept  up  if  examined  by  the  light  of  hygienic  science  as  it  is  now. 
It  is  no  good  going  on  issuing  public  regulations,  demonstrative  of 
good  intentions,  for  the  public  health;  the  right  thing  is  to  create 
a  firm  basis  for  practical  purposes  and  public  measures.  Hygiene 
must  become  an  independent  branch  of  study,  to  be  taught  by  special 
teachers  at  universities,  medical  and  polytechnic  schools,  not  without 
the  help  of  proper  laboratories.  Systematic  instruction  must  be 
offered  to  students  and  practitioners  of  medicine,  to  members  of  the 
ciyil  or  municipal  service,  to  architects  and  engineers.  Books  and 
reading  can  as  little  occupy  the  place  of  personal  teaching  and  ex- 
perimental InveBtigatlon  as  a  medical  book  in  the  library  that  of  the 
physician,  or  a  hand>book  that  of  the  public  chair.  The  self-taught 
hygienist  has  frequently  to  look  ont  for  principles  on  which  to  act, 
while  he  it  called  npon  to  act  at  once,  and  routine  alone  is  a  danger- 
ous and  nnreUable  assistant.  There  are  exceptions— brilliant  ones 
even — ^bnt  exceptions  proye  the  nde. 

The  increasing  interest  taken  by  the  intelligent  and  well-meaning 
members  of  society  I&  matters  of  public  health,  which  have  also  an  ^ 
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intimate  connection  witli  tlio  public  purse,  cannot  fail  to  assist  the 
whole  movement  which  is  taking  place  in  favor  of  bjgieuic  bcicnce 
and  its  independent  and  well-endowed  instruction. 

The  whole  movement  is  still  going  on,  but  not  without  resistance 
here  and  there.  This  resistance  shields  itself,  sometimes,  behind  the 
pretext  that  there  are  at  present  not  enough  well-qualilied  teachers. 
Certainly  the  beginning  has  its  difficulties,  but  everything  must  have 
its  beginnings.  This  was  the  case  with  the  first  periodical  in  Ger- 
many for  public  hygiene,  founded  by  Dr.  Varrentrapp,  which  has 
achieved  an  entire  success,  in  s})ite  of  all  misgivings  and  discouraging 
vaticinations  before  it  was  started.  Worthy  representatives  of  the 
neglected  science  will  be  found  for  teaching  it,  as  soon  as  a  serious 
demanil  manifests  itself.  A  certain  species  of  medical  men  will  be 
quite  made  for  it,  after  some  preparation.  Hygiene  is,  after  all, 
nothing  but  applied  physiology,  with  particular  relercnee  to  the  phys- 
ical well-being  of  mankind.  According  to  my  experience,  men  of 
science  and  physicians,  who  are  specially  grounded  in  the  practical 
and  theoretical  study  of  physiology,  chemistry,  and  natural  philoso- 
phy, are  those  who  can  most  easily  fit  themselves  for  the  special 
work  of  hygienio  science.  It  is  true,  physiology  includes  the  most 
essential  points  of  hygiene,  and  physiology  is  an  application  of  nat- 
ural philosophy,  chemistry,  and  anatomy.  But  as  the  votaries  of  the 
latter  BeieDces  haye  never  done  the  work  of  pure  physiologists,  so 
these  would  never  have  done,  and  never  will  do,  the  work  of  pare 
hygienista.  England  has  preceded  other  countries  in  the  creation  . 
of  professorshipB  for  hygiene.  I  confidently  believe  that  the  proper 
men,  in  sufficient  number,  will  also  be  met  with  in  Germany  in  a  short 
time. 

*  Should  my  lectures  in  Dresden  have  had  the  effect,  in  some  de- 
gree, of  turning  your  hearts  and  minds  toward  the  most  ))ressing 
tasks  of  hygiene,  so  that  every  one  of  you  may  do  his  best  for  them 
in  his  own  sphere,  then  I  am  sure  I  have  done  something  practically 
useful,  and  have  not  spoken  in  vain. 

•  

A  BRIEF  mSTORICAL  SKETCH  OP  THE  DISCOVERY 
OF  THE  CIRCULATION  OP  THE  BLOOD. 

Br  GEOSGE  JACKSON  FISUEB,  M.  D. 

AMONG  the  great  discoveries  which  the  genius  and  patient  re- 
search of  man  have  developed,  none  lay  us  under  more  grateful 
obligations,  in  view  of  its  practical  value  and  admirable  simplicity, 
than  that  of  the  circulation  of  the  blood.  Historians  record  the  rise, 
progress,  and  declime  of  nations,  the  discovery  of  new  countries,  and 
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the  exploits  of  conqaering  herpes,  and  yet  pass  almost  mmoticed  the 
aohieTements  of  men  of  soience.  Few  persons  are  at  all  acqnainted 
with  the  histoiy  of  when  and*how,  through  a  series  of  successive 
revelations,  this  truly  wonderful  function  came  to  he  thoroughly 
understood.  It  is  a  long  and  delightful  story  if  followed  through  all 
its  details,  which  I  shall,  however,  endeavor  to  cut  short  in  relating 
it  to  persons  outside  of  the  medical  profession.  We  are  ohliged  to 
glance  hack  through  several  centuries  and  make  the  acquaintance  of 
nearly  a  score  of  anatomical  celebrities,  who  have  each  contributed 
some  observation  or  discovery  leading  to  the  final  comprehension  and 
oomplete  interpretation  of  God!s  beautiful  but  simple  method  of  cir- 
culating the  vital  fiiuid  and  keeping  it  ever  replenished  and  pure. 

The  pathway  to  the  climax  of  this  discovery  was  not  only  long 
but  rugged,  hedged  in  by  deeply-rooted  errors,  and  obscured  by  rank 
prgudices  andent  and  wide-spread.  The  errors  must  be  destroyed, 
the  olouds  dispelled,  parts  carefully  observed;  the  explorers  must 
work  slowly  and  cautiously,  and  what  is  discovered  must  be  explained. 
Thus  it  came  to  pass  that  anatomists  discovered  one  thing  after  an- 
other, and  little  by  little  the  light  of  truth  dawned  upon  their  minds, 
wherewith  they  saw  and  gave  the  world  sensible  ideas  of  the  uses  of 
parts,  when  eventually  "  the  immortal  Harvey,"  the  crowning  light, 
the  clear-headed  philosopher,  the  Newton  of  physiology,  drew  the 
siinple  chart  of  the  double  circulation.  This  event  took  place  two 
hundred  and  fifty-seven  years  ago,  for  it  was  in  1619  that  Harvey 
completed  the  discovery.  He  made  no  haste  to  tell  the  world  whet 
he  had  done,  except  what  the  individuals  of  his  classes  learned  from 
his  lectures,  for  he  taught  his  discoveries  ten  full  years  before  he  pub- 
lished his  modest  but  wonderful  little  book  "  Concerning  the  Motion 
of  the  Heart  and  Blood  in  Living  Creatures,**  printed  in  Latin  At 
Frankfort-on-the-Main,  in  a  thin  quarto  of  only  seventy-two  pages,  in 
the  year  of  grace  1628. 

I  propose  to  give  a  brief  account  of  the  antecedent  errors  and 
discoveries  to  the  time  of  Harvey — that  of  Erasistratus,  who  taught 
that  the  arteries  were  air-vessels ;  of  Galen,  who  demonstrated  that 
they  are  blood-vessels  as  well  as  the  veins ;  of  Vesalius,  who  convinced 
the  world  that  Galen  erred  in  declaring  that  holes  existed  in  the  par- 
tition between  the  two  sides  of  the  heart;  of  Servetus,  Columbus,  and 
CaBsalpinus,  who,  quite  independently  of  each  other,  discovered  the 
circulation  through  the  lungs  ;  of  Fabricius,  who  discovered  the  valves 
in  the  veins ;  of  Harvey,  who  first  comprehended  the  entire  circular 
tion;  of  AselliuSjWho  discovered  the  lacteals ;  Pecquet,  the  receptacle 
of  the  chyle;  Rudbeck,  the  lymphatics  of  the  liver;  and,  lastly,  of 
Thomas  Bartholin,  who  discovered  the  lymphatics  of  the  whole 
body. 

Erasistratus  (300-260  b.  c),  a  Greek  physician  and  anatomist,  of 
lulls  (the  modeni  Zea),  in  the  island  of  Ceos,  was  the  grandson  of  the 
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illustrious  Aristotle,  being  the  son  of  one  of  his  daughters.  It  ia  said 
that  he  was  so  fond  of  anatomical  pursuits  that  he  retired  from  his  prac- 
tice in  Alexandria,  whorclie  had  settled,  the  belter  to  gratify  his  taste, 
lie  wrote  several  treatises  which  are  lost,  and  all  we  possess  of  his 
writings  are  a  few  fragments  preserved  in  the  works  of  Galen.  From 
these  we  learn  that  he  gave  names  to  the  auricles  of  the  heart.  He 
declared  that  the  veins  only  were  blood-vessels,  and  that  the  arteries, 
as  their  name  implies,  were  air-vessels.  The  sole  purpose  of  breath- 
ing was  to  fill  the  arteries  with  air;  the  air  distended  the  arteries 
and  made  them  beat,  the  air  caused  the  pulse.  The  air,  once  in 
the  left  ventricle  of  the  heart,  became  the  vital  spirits.  The  office 
of  the  veins  was  to  convev  l>lood  to  the  extremities.  When  the 
veins  carried  l)lood  only  and  the  arteries  were  filled  with  vital  spirits, 
then  perfect  health  was  maintained  ;  but  the  entrance  of  blood  into 
the  arteries,  which  he  admitted  to  sometimes  occur,  was  abnormal 
and  the  source  of  disease — fevers  when  it  entered  some  noble  part  or 
into  a  great  artery,  and  inflammations  when  it  was  found  in  the  less 
noble  parts  or  in  the  extremities  of  the  arteries.  Thus  it  is  seen  that 
a  stupendous  error  was  eStablislied  on  a  mighty  authority.  This  error 
was  destroyed  by  Galeu  four  hundred  years  subsequently  to  the  time 
of  Erasistratus. 

Claudius  Galen  (a.  d.  131),  next  to  Hippocrates  the  most  cele- 
brated physician  the  world  ever  produced,  was  bom  at  l\'rgamus,  in 
Asia  Minor,  about  the  year  of  our  Lord  131,  and  educated  in  anatomy 
and  medicine  at  Alexandria,  then  the  most  famous  school  in  the  world. 
At  the  age  of  thirty-four  he  settled  at  Rome,  where  he  distinguished 
himself  as  a  skillful  ])ractit  ioncr,  and  became  the  physician  to  the  Em- 
peror Alarms  Aurelius.  Tlic  period  of  his  death  is  not  known,  but  it  is 
stated  that  he  was  still  living  in  the  reign  of  Septimius  Severus.  Galen 
was  a  voluminous  writer.  A  considerable  number  of  his  works  are 
lost,  and  yet  eighty-two  treatises,  more  or  less  complete,  survive  and 
are  in  print.  The  writer  of  this  sketch  felicitates  himself  in  the  pos- 
session of  a  tine  copy  of  the  "  Editio  PrincepB,"  in  five  ponderons  folios, 
printed  in  Greek,  by  the  celebrated  Aldine  press,  at  Venice,  1625. 
For  a  period  of  nearly  fourteen  centuries  this  vast  mass — more  volu- 
minous tiian  the  entire  Bible — was  copied  and  recopied  with  the  pens 
of  scribes !  Who  can  duly  appreciate  the  value  of  the  press?  Galen 
proved  that  the  arteries  are  blood-vessels,  and  thus  destroyed  the  error 
of  Erasistratus.  He  said,  when  an  artery  is  opened,  blood  alone 
gushes  out  and  no  air.  He  tied  an  artery  at  two  places  a  little  distance 
apart,  and  on  opening  the  vessel  found  it  filled  with  blood  only.  The 
followers  of  Erasistratus  wanted  to  know  how  the  air  from  the  lungs 
entered  all  parts  of  the  body,  to  whom  Galen  replied  that  the  air 
entered  the  lungs  to  cool  the  blood,  after  which  it  was  expelled.  This 
theory  was  held  so  late  as  the  last  century,  even  by  the  renowned 
physiologist  Albrecht  von  Haller.   Galen  declared  the  poise  to  be  the 
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dilutation  of  the  artery  by  the  contraction  of  the  heart,  which  is  the 
truth. 

Galen  also  taught  that  there  are  two  kinds  of  blood,  the  tpMiwA 
blood  of  the  arteries  and  left  ventricle,  and  the  venotM  blood  of  the 
right  side  of  the  heart  and  veins,  the  red  and  the  1>Uok blood.  TheM 
were  great  strides  in  the  right  direction,  and  yet  thiswonderftil  genial 
was  the  author  of  some  grave  errors.  He  believed  it  neoessary  that  a 
certain  portion  of  spirit  should  be  mixed  with  the  Tenons  blood  to 
render  it  fit  for  nutrition,  and  this  he  coneeived  took  plaee  by  the 
transmission  of  arterial  blood  through  little  holes  in  the  ventrienlar 
septum  which  he  called  foramina."  He  tangbt  that  the  arterial 
blood  nourished  organs  of  a  light  and  delicate  texture  such  as  the 
lungs,  while  the  Tenons  blood  nourished  the  grosser  organs,  such  as 
the  liTer. 

The  early  modem  anatomists  believed  the  septmn  was  perforated, 
and  saw  with  the  eyes  of  faith  the  foramina"  on  account  of  their  un- 
questioning confidence  in  the  infallibility  of  Galen  as  an  authority. 
Hoodinus,  who  flourished  in  the  fourteenth  century,  the  first  anatomi- 
cal writer  after  Galen,  said  the  septum  was  perforated,  and  twenty 
others  reiterated  it. 

Berrcnger  de  Carpi,  who  wrote  and  published  his  anatomical  woric 
in  1581,  was  the  first  to  waver,  and  say  that  the  openings  in  the  sep- 
tmn loers  omJty  to  be  9em  with  dfficuUif. 

That  I  may  pass  no  one  who  has  been  credited  by  any  writer  with 
eTen  the  least  knowledge  of  the  circulation,  or  who  has  eTen  hinted  a 
better  understanding  of  it  tban  those  already  mentioned,  I  come  next 
in  the  order  of  time  to  NncBSiua,  who  was  Bishop  of  Emissa,  a  city 
of  PhoBuicia,  at  the  latter  end  of  the  fourth  century.  He  was  not 
properly  a  medical  writer,  though  he  wrote  a  treatise-  concerning  the 
^  Nature  of  Man."  The  editor  of  the  Oxford  edition  of  this  work 
(1671)  contends  that  Nemesius  understood  and  described  the  circular 
tion  of  the  blood  in  plain  terms ;  while  Dr.  Freind,  in  his  History  of 
Physic,*'  denies  that  he  had  anything  more  than  a  vague  notion  of  this 
function.  I  copy  the  words  of  Nemesius  as  translated  by  Fkeind  for 
the  benefit  of  the  curious : 

"The  motion  of  the  pnlse  takes  its  rise  from  tlie  heart,  and  chiefly  from  the 
l^ventriclo  of  it;  the  artery  is  with  great  vehemence  dilated  and  contracted, 
by  a  sort  of  constant  hsrmony  and  order.  While  it  is  dilated,  it  draws  the 
thinner  part  of  the  blood  from  the  next  veins,  the  exhalation  or  vapor  of  which 
blood  is  made  the  aliment  for  the  vital  spirit.  But,  while  it  is  contracted,  it  ex- 
hales whatever  fnmes  it  has  through  the  whole  body,  and  by  secret  passapop. 
So  that  the  lu  art  throws  cat  whatever  is  foliginoiu,  throngh  the  month  and  the 
noae  by  expiration." 

Thus  it  appears  that  Nemesius  had  a  little  insight  of  the  circula- 
tion 1,500  years  ago,  yet  so  imperfect  that  he  neither  comprehended  it  ^ 
himself  nor  made  it  understood  by  any  who  followed  him. 
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Andreas  Vesalius,  of  Bei  ssels. — The  next  great  actor  on  the 
stage,  comes  the  renowned  Vebalius,  the  Lutlier  of  anatomy,  the  bold 
and  dctiant  reformer,  who,  by  per!>evering  diligence  and  pains-tak- 
ing observation,  corrected  the  numerous  errors  of  all  his  predecess- 
ors, and  notably  those  of  (ialen.  This  wonderful  young  man,  before 
h(!  attained  the  age  of  thirty,  juiblished  the  most  extensive,  accurate, 
and  in  every  sense  the  most  magnificent  work  on  human  anatomy  the 
world  ever  saw;  wealth  was  lavislied  on  its  illustration  and  sumptu- 
ous j)ublication,  Jan  Stephan  van  Calcar,  the  favorite  pupil  and 
wonderful  imitator  of  the  world-renowned  Titian  (not  Titian  himself, 
as  some  have  declared),  was  employed  to  design  anatomical  figures, 
and  the  best  engravers  cut  them  in  wood  to  adorn  that  massive  and 
splendid  old  folio — that  opus  mafjnum^  which  was  publisbed  iu  Basel, 
iu  the  year  1543,  three  and  a  third  centuries  ago. 

It  is  the  delight  of  the  mtdical  bibliomaniac  to  procure  a  good  copy 
of  this  rare  book.  The  writer  of  ihi^  ehsay  sought  vigilantly  lor  a 
score  of  years,  failing  to  secure  it  until  quite  recently,  and  then  from 
the  library  of  a  deceased  friend,  who  was  an  ardent  lover  of  the 
medical  classics.  He  too  had  sought  in  vain  for  this  book,  and  at  la.^t, 
after  long  rummaging  the  dusty  and  mouldy  antiquarian  book-stalls 
of  many  an  ancieut  city  in  Europe,  laid  his  hands  upon  a  fine  coi)y  of 
the  "Corporis  Humani  Fabrica,"  which  he  ever  after  regarded  as  the 
gem  of  his  collection,  as  it  certainly  now  is  (almost  sacred  by  melan- 
choly association)  the  greatest  treasure  of  my  own.  I  wiBh  we  had 
time  to  stop  just  here,  that  I  might  give  you  a  sketch  of  the  life  of  \ 
Vesalius.  Henry  Morley,  Professor  of  Englieb  Literature  in  the  Uni- 
versity of  London,  has  written  a  lively  and  lovely  little  biography 
of  this  great  anatomist,  which  is  far  more  fascinating  than  any  ro* 
mance. 

The  great  Vesalius,  justly  styled  *Hhe  father  of  modern  anatomy,'^ 
subjected  the  septum,  between  the  right  and  left  cavities  of  tbe  heart, 
to  a  thorough  scrutiny,  and  found  that  no  holes  existed  in  it,  and  then 
bad  tbe  boldness  to  declare  the  truth  in  spite  of  the  previously  un- 
questioned authority  of  Galen,  whose  writings  were  sacred  in  tbe  esti- 
mation of  all  physicians.  Thenceforth  anatomists  ceased  to  believe 
and  teach  this  great  error  wbiob  Yesalins  dispelled  and  swept  away, 
and  thus  it  came  to  pass  that  tbe  second  great  step  was  taken  toward 
the  discovery  of  the- circulation  of  the  blood. 

On  tbe  1l7tb  day  of  October,  in  tbe  year  1553,  on  a  bill  not 
far  from  tbe  old  Swiss  city  of  Geneva,  could  be  seen  a  motley 
gathering  of  anxious  and  excited  men,  women,  and  children,  and 
among  them  a  goodly  number  of  learned  doctors  of  divinity,  chiefly 
Ftotestants,  conspicuous  among  whom  was  John  Calvin,  all  assem- 
bled to  witness  a  scene  of  extreme  horror.  There  stood,  lashed  to 
a  post,  a  scholar  past  forty  years  of  age,  who  in  bis  time  bad  im- 
bued himself  in  the  learning  of  three  professions — law,  divinity, 
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and  medicine.  Of  his  attaiiuuents  in  jurisprudence  I  know  m^tliiiit;; 
of  his  anatomical  and  j)hysi»>hjgical  knowledge  I  will  f<ay  niure 
auon,  merely  premising  that  it  was  truly  marvelous  and  in  advance 
of  the  times;  in  theology,  according  to  the  o[»inion  of  Calvin  and 
others,  he  was  a  hcn'tic,  since  he  entertained  antitrinitarian  notions. 
He  had  written  two  l)o«)ks,  the  respective  titles  of  winch  are,  '*  De 
Trinitatis  Krrorihus"  (1531)  and  "  I)e  Christianismi  Restitutio"  (1533), 
which  latter  he  had  the  frankness  to  send  to  Calvin  for  corrections 
and  suggestions,  Calvin  denounced  it  promptly  to  Cardinal  Tourou 
as  heretical,  whereui)on  the  cardinal  laughed  heartily  at  one  heretic 
accusing  another.  It  has  ht  en  said,  and  it  is  to  he  feared  with  too 
much  truth,  that  John  Calvin  was  stirred  not  so  mucli  with  holy  zt-al 
or  fanati<'istn  as  hy  fiatc,  as  he  had  n-ci-ivtMl  a  letter  from  this  medico- 
legal tluologian,  now  tied  to  the  stake,  awaiting  the  horrid  tort- 
ures, and  (It-atli,  hy  slow  tires  about  to  be  kindled  at  his  feet,  which 
letter  aniin;id verted,  perhaps  not  very  sweetly,  upon  the  errors  and 
absurdities  of  Calvin's  "  Institutes."  This  letter,  l)e  it  understood,  was 
ill  reply  to  a  violent  one  which  Calvin  ha<l  written  to  this  poor  victim 
CKrieerning  his  opinions.  Time  will  not  allow  me  to  tell  the  whole 
story  of  how  Calvin  vindictively  threatened  him,  and  drew  up  thirty- 
eii^hf  articles  of  accusation  against  him»  and  how  the  poor,  unfortunate 
man  tied  and  disi^uise^l  himself,  and  was  subse<pietJtly  arrested  and 
tried  by  a  L'lave  eoiineil  of  sixty,  who,  after  deliberating  tliree  full 
days  on  his  heresy  and  the  degree  of  punishment  to  be  inflicted,  fixed 
upon  a  heavy  fine,  and  death  by  slow,  torturing  fires;  and  that  all  his 
manuseripts  and  copies  of  his  works  were  to  l)e  burned  with  him  and 
to  furnish  a  part  of  the  fuel  with  which  to  execute  this  fiendish  sen- 
tence. Yet  so  it  came  to  pass  that  this  unfortunate  scholar  expiated 
his  erinie  of  heterodoxy  in  this  tragical  manner,  and  so  efleetually  was 
the  order  for  the  burning  of  his  works  carried  out,  that  oidy  a  single 
copy  of  one  of  his  books  is  now  believed  to  be  iu  exifiteuce,  aud  that 
ifi  not  a  little  scorched  by  fire. 

You  may  wonder  who  this  poor  victim  was,  and  why  he  is  intro- 
duced here  in  a  sketch  of  the  history  of  the  discovery  of  the  circula- 
tion of  the  blood. 

It  was  Alien  A  K.I.  Skrveths,  whose  Spanish  name  was  Miguel  Ser- 
vede,  born  in  the  year  1509,  at  Villanneva,  in  Aragon  near  Sar;igo>sa, 
in  Spain.  He  was  educated,  as  ])efore  hinted,  in  lliree  profes^-ion^,  in 
•jurisprudence  and  theology  in  the  University  of  Toulouse,  in  me<licine 
at  Paris.  He  practised  as  a  physician,  and  wrote  at  least  <»ne  medical 
treatise.  lie  also  wrote,  most  unfortunately,  two  theo|(»«j:ical  books,  one 
an  abstruse  metaphysical  work,  already  albnbd  to,  "The  Institution 
of  Christianity,"  which,  thouLrh  it  ended  in  his  ruin,  contained  words 
and  ideas  which  have  immortal i/ed  lii^  name.  Of  this  wondi-rful  book 
a  copy  exists  in  the  r>ibliothe<pie  Imperiale  at  Paris,  of  which  M.  Flou- 
rens,  Perpetual  iSecretary  of  ibc  Academy  of  Sciences,  proudly  says, 
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"  I  have  seen,  I  have  touched,  the  book  of  Servetus  ! "  lie  (hen  goes 
on  to  state  that  it  is  perliaps  the  only  copy  now  in  existence;  that  it 
belonged  to  CoUadon,  one  of  tljc  accuserfi  raised  up  by  the  pitiless 
Calvin  against  the  unfortunate  Servetus;  that  this  copy  formerly 
belon<;ed  to  the  celebrated  English  i)hy8ician  Dr.  Richard  Mead,  and 
was  afterward  purchased  by  the  Koyal  Library  of  France  at  a  very 
high  price.  In  it,  says  Flourens,  Colladon  has  underscored  the  pas- 
sages upon  which  he  accused  Servetus ;  and  that,  finally,  as  a  last 
mark  of  undeniable  authority,  several  pages  of  this  unlucky  volume 
are  scorched  and  blackened  by  fire.  It  was  not  saved  from  the  j)ile 
where  autlior  and  work  were  burned  together  until  after  the  conlla' 
gration  had  commenced. 

In  this  rare  book  is  contained  the  first  account  ever  written  of  the 
pulmonary  circulation.  I  will  not  stop  to  quote  the  exact  words  as  I 
have  them  in  translation,  but  will  briefly  state  that,  in  plain  and  un- 
mistakable language,  he  declares  that  all  the  blood  is  sent  by  the  con- 
traction of  the  heart  from  the  riglit  ventricle  through  the  pulmonary 
artery  into  the  lungs,  where  it  is  changed  from  dark  to  red  in  color  by 
the  atmospheric  air,  and  thence  returned  to  the  left  side  of  the  heart 
through  the  pulmonary  veins — which  is  strictly  true.  Servetus  denied 
the  old  doctrine  of  Galen,  that  the  liver  was  the  seat  of  sanguifica- 
tion, and  declared  it  to  be  the  lungs. 

Thus  it  is  seen  that,  long  before  the  day  of  Harvey,  there  was  a 
man  of  genius  occupied  with  this  great  subject  of  the  circulation  of 
the  blood,  and  that  man  was  Michael  Servetus. 

T  will  add  but  a  word  to  this  sketch,  already  too  long,  in  explana- 
tion of  the  occurrence  of  these  physiological  considerations  in  a  meta- 
physical treatise  of  this  kind.  Servetus  was  discussing  the  Scriptural 
assertion  that  the  soid  is  in  the  blood,  that  the  soul  is  the  bloo<l 
itself;  and  hence,  as  Flourens  states  the  case,  "  '  Since  the  soul  is  in 
the  blood,'  says  Servetus,  'to  know  how  the  soul  is  formed  it  is 
necessary  to  know  how  the  blood  is  formed;  and,  to  learn  this,  we 
mnst  see  how  it  moves. '  " 

But  Servetus  was  not  equally  clear  in  his  views  of  the  general  or 
systemic  circulation.  "He  speaks  confidently  of  the  nerves  being 
continuations  of  the  arteries,  and  describes,  with  grave  precision,  how 
the  air  passes  from  the  nose  into  the  ventricles  of  the  brain,  and  how 
the  devil  takes  the  same  route  to  lay  siege  to  the  soul."  * 

Realdo  Columbus  (1o44-*77). — This  celebrated  anatomist,  one  of 
the  best  of  that  illustrious  line  which  gave  glory  to  the  medical  school 
of  Padua  in  the  sixteenth  century,  was  a  native  of  the  city  of  Cre- 
mona, which  is  about  fifty  miles  from  "Milan,  in  Italy.  He  fiourished 
about  the  year  1544,  and  was  a  pu])il  ot'  the  renowned  Vesalius.  Co- 
lumbus made  several  important  discoveries  and  improvements  in  the 
knowledge  of  anatomy.  He  rediscovered  the  pulmonari/  circulcUion 
>  **  SUukmooi*  EduUnayh  Maj/atkUt  Aiigast»  1858,  p.  161. 
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six  years  after  Servetus's  ill-fated  book  was  printed,  and  unquestiona- 
bly without  any  knowledge  of  what  was  in  it ;  for  it  dt)es  not  appear 
that  the  discovery  by  Servctus  was  known  to  the  world,  or  produced 
any  influence  whatever  upon  any  individual,  owing  to  the  character 
of  tbe  work  in  which  it  appeared,  and  to  its  thorough  destruction  by 
fire. 

The  description  which  Columbus  gives  of  the  circulation  of  the 
blood  through  the  lungs  is  very  complete,  clear,  and  concise.  '*  Be- 
tween tlie  two  ventricles  is  the  septum  through  which  it  is  believed 
the  blood  passes  from  the  right  to  the  left ;  but  this  is  a  great  mistake, 
for  the  blood  is  carried  by  the  arterial  vein  into  the  lungs ;  thence  it 
passes,  with  the  air,  by  the  venous  artery^iaio  the  left  veutricle  of  the 
heart,  which  no  one  has  yet  seen." 

His  work,  "  De  Ke  Aaatomica/'  was  published  in  1559.  Columbus 
died  in  1577. 

Andreas  Cjssalpints  (1519-1603). — This  third  aspirant  for  the 
glory  of  discovering  the  pulmonary  circulation  was  born  at  Arezzo, 
thirty-eight  miles  from  Florence,  Italy,  about  tlie  year  1519.  He  was 
an  eminent  philosopher,  a  celebrated  botanist,  and  a  distinguished 
physiologist.  He  was  tor  many  years  a  professor  at  Pisa,  and  subset 
quently  called  to  Kome,  where  he  also  professed,  and  received  the 
appointment  of  first  physician  to  Pope  Clement  VIH.  He  spent  the 
last  years  of  his  life  in  Rome,  where  he  died  February  23,  1603. 

The  great  naturalist  Linnieiis  styled  Cujsalpinus  the  first  systematic 
writer  on  botany,  and  followed  his  classification*  in  many  particulars, 
making  it  the  basis  of  his  own.  The  history  of  the  physical  sciences 
gives  more  than  one  example  of  tlic  discovery  of  an  important  fact 
by  two  or  more  persons,  in  difierent  places  and  at  different  dates,  each 
without  previous  knowledge  of  what  the  other  luid  observed.  So  do 
we  find  it  in  this  instance.  Csesalpinus  rediscovered  the  pulmonary 
circulation  without  knowing  that  both  Servetus  and  Columbus  had 
each  previously  and  independently  discovered  the  same,  for  he  no- 
where alludes  to  them  ;  and  he  was  too  noble  and  hono^ble  a  man  to 
bedeck  himself  with  glories  not  his  own. 

Moreover,  this  man  was  the  first  who  ever  employed  the  felicitous 
and  expressive  words,  "  the  circulation  of  tlie  blood.*' 

"This  circidatioriy"  said  he,  "which  carries  the  blood  from  the 
right  heart  through  the  lung  into  the  left,  corresponds  perfectly  with 
the  disposition  of  the  parts.  For  each  ventricle  has  two  vessels  :  one 
by  which  the  blood  arrives,  and  the  other  by  which  it  departs.  The 
vessel  by  which  the  blood  arrives  at  the  right  ventricle  is  the  voia 
cava  ;  that  by  which  it  leaves  is  the  pulmonary  artery.  The  vessels 
which  pour  the  blood  into  the  left  ventricle  are  the  pulmonary  veins  y 
the  vessel  which  affords  it  exit  is  the  aortaj** 

Kg  man  can  describe  it  more  accurately.  But  Caesalpinus  ^id  not 
stop  here.   He  was  the  first  and  only  one  before  Harvey  who  gave  the 
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world  any  idea  of  the  ciroiUatioii  of  the  blood  throogh  the  entiie  body. 
He  pointed  out  the  familiar  fact  that  the  veins  swell  below  and  not 
above  the  bandage  tied  aronnd  a  limb,  which  demonstrated  that  veins 
return  the  blood  to  the  heart  and  not  toward  the  external  parts  of  the 
body.  He  also  says,  "  The  blood  conducted  to  the  heart  by  the  veins 
receives  there  its  perfection,  and,  this  perfection  acqoired,  it  is  carried 
by  the  arteries  to  all  piarts  of  the  body.** 

Certainly  no  man  can  describe  the  general  eironlation  more  con- 
cisely or  better  than  this. 

Thus  it  appears  in  evidence  that,  over  half  a  century  before  Har- 
vey's discovery,  Andreas  Ca^salpinus  lifted  the  veil  -which  concealed 
the  mysteries  of  Nature,  sufficiently  to  obtain  quite  a  clear  under- 
standing of  both  the  lesser  and  the  greater  circulation  of  the  blood. 

His  countrymen  are  determined  to  proclaim  his  ))riority,  and  con-  - 
test  the  claims  of  HaiTey  for  the  right  to  wear  the  laurels,  as  will 
appear  from  the  following  extract  taken  from  a  recent  medical 
journal:  ^ 

**  A  monument  in  honor  of  Andrea  Ceealptno  was  unyeHed  in  the  UnlTenity 
of  Rome,  October  80,  1870,  with  Imposing  oeremoniee.  The  ItaUsns  dalm 
for  Cesalpino  the  merit  of  having  disooTored  the  dronktlon  of  the  blood  more 

th.nn  fifty  years  prior  to  Harvey's  diseovery.  Dr.  Giulio  Ceradmi,  Profeesor  of 
Physiology  in  the  University  of  Genoa,  seems  to  have  been  the  orator  of  the 
day,  and  he  recommends  tliut  over  the  entrance  of  the  Pisn  soliool,  where  Ce- 
salpino first  taught  his  discovery,  there  be  placed  tlic  followin};  inscripti<in : 
'Andrea  Cesalpino,  of  Arezzo,  Lecturer  on  Medicine  in  the  University  of  Pisa, 
after  the  correction  of  Galen's  errors  to  the  function  of  the  liver  and  the 
Teins,  diflooTered  the  eireolatloii  of  tbe  blood  throogh  the  whole  body,  which 
oirenlation  he  made  manifest  by  TiviBections  after  ligatures  had  been  applied  to 
tbe  ▼efais,  and  which  in  his  "Quistioni  Peripatetiebe  "  and  *«Qaistioni  Hediche," 
published  in  1569  or  V)'}^,  u>in<;  the  word  "  circulation  "  itself,  he  fully  described. 
Ill-advised  was  the  English  Harvey,  who,  in  1628,  dared  to  arrogate  to  himself 
the  diBOOvery  of  this  mighty  truth.' " 

IIiKiu).\YMUs  Fabricius  ab  Aquapexdexte  (1 537-1  GO.3). — Jerome 
Fabricius  was  very  celebrated  in  his  day.  The  republic  of  Venice 
settled  upon  him  a  yearly  stipend  of  a  thousand  crowns  in  gold,  and 
honored  him  with  a  statue  and  a  gohlen  chain  ;  but  his  immortal  honor 
consists  in  havinrr  discovered  the  valves  of  the  veins,  the  anatomical 
proof  of  the  circulation,  and  in  having  been  the  teacher  of  Harvey. 

He  discovered  the  valves  of  the  veins  in  1574.  He  saw  that  they 
open  toward  tlie  heart,  and  that  tlie  blood  could  only  move  in  that 
direction,  the  reverse  of  wliat  takes  place  in  the  arteries,  which  have 
no  valves.  Fabricius  saw  the  fact,  but  did  not  understand  the  proof 
it  furnished  that  the  blood  moved  in  a  continuous  circuit. 

The  Afarch  and  April  numbers  of  the  American  reprint  of  the 
London  Laticct,  of  1877,  contain  two  little  articles,  by  Sampson 

>  Naw  ToBK  MaoiCAL  Joubmal,  Deoembcr,  1896,  667. 
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GaiDgee,  entitled  '■^  Harrey  and  Caesalpinus :  an  Historical  Fragment/' 
from  which  i  leani  that  Prol  Ercolani,  of  Bologna,  has  brought  for- 
ward another  claim  for  the  great  honor  o£  dlBCoyering  the  circiiIatioDy 
and  has  urged  with  so  much  erudition  and  persistence,  on  behalf  of 
Carlo  Ruini,  that,  in  memoriam^  a  marble  tablet  adorns  one  of  the 
halls  of  tliat  ancient  seat  of  learning.  It  would  appear  that  Senator 
Kuini^s  work,  "Anatomia  del  Cavallo,"  published  at  Bologna,  in 
quarto,  1698,  and  at  Venice,  in  folio,  1599,  had  but  a  limited  cir- 
eolation,  and  remained  comparatively  unknown.  Dr.  Gamgee  says : 
"  This  marvelous  passage,  so  far  as  I  know,  never  attracted  attention 
until  my  friend  Prof.  Ercohmi  set  it  forth,  with  justifiable  national 
pride.^^  I  regret  that  Dr.  Gamgee  has  not  copied  this  marvelous 
passage.'* 

I  will  pass  Fra  Paolo  Sarpi,  theologian  and  anatomist,  born  at 
"Venice  in  1552  ;  ami  La  Vasseur,  a  disciple  of  James  Sylvius,  the 
very  worthy  master  of  Vesalius,  and  in  turn  hi^?  iierccst  adversary — to 
both  of  whom  has  been  attributed  tlie  honor  of  having  discovered 
the  circulation  of  the  blood.  Their  claims  rest  on  uncertain  data,  a 
critical  examination  of  which  would  be  out  of  place  in  an  essay  of  so 
V)rief  and  popular  a  cliaraetcr  as  this;  hence,  having  alluded  to  them, 
I  will  proceed  to  the  so-called  "  immortal  Harvey,"  on  whom  all  Eng- 
lish writers  bestow  the  glory  of  having  lirst  discovered  the  circulation, 
and  first  published  to  the  world  the  demonstrations  of  the  great  fact. 

William  Harvey  (1578-1657). — I  will  be  brief  in  my  sketch  of  the 
crowning  hero  of  the  story  of  the  circulation  of  the  blood.  William 
Harvey  was  born  of  a  highly-respectable  Kentish  family,  April  1, 
1578 — wantinjj  one  vcar  of  three  {•ciiturics  airo.  (ireat  men  liave 
chiefly  come  of  superior  and  noble-minded  moiliers.  I  cannot  pass 
the  quaint  and  lovely  moral  portrait  inscribed  on  the  monumental 
tablet,  in  Folkestone  Church,  believed  to  have  been  written  by  Dr. 
Harvey  himself: 

"  A.  D.  1605,  Not.  8th,  d  jcd  in  y«  60th  y«ere  of  her  age,  Joak,  wife  of  Tbow  EUsnr. 
Motber  of  1  Sones  and  2  Daughters. 

A  rSodly  harmless  Woman :  A  ehaste  loveing  Wife : 

A  charitable  quiet  Neighbour:  A  co'fortahlo  friendly  Matron: 

A  p'ovidiiiit  diligent  Huswyfe:  A  careful  tc'der-hearted  Mother. 

Deere  to  her  Hmbutd :  Reverensed  of  her  Children : 

BeloTed  of  her  Neighbovra:  Elected  of  God. 

Whoso  Soule  Rest  in  Heeren :  her  Body  In  this  Orave: 

To  Her  a  Happy  Adrantege :  to  Hen  an  Unhappy  Loee.** 

Tliis  man,  so  noted  in  physiolojjical  science  as  to  be  croncrally 
spoken  of  as  the  immortal  or  the  divine  Harvey,  occupied  in  his  time 
many  positions  of  trust  and  honor,  lie  was  j)hysician  to  St.  Barthol- 
omew's Hospital,  London;  Professor  of  Anatomy  to  Xhv  Coll('i:;e  of 
Physicians  ;  one  of  the  physicians  of  Kiuij  James  I.,  and  subsequently 
physician  in  ordinary  to    tiie  most  illustrious  and  indomitable  Prince  ' 
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Charles  I.,  King  of  Great  Britain,  France,  and  Ireland,  Defender 
of  the  Faith."  He  was  with  this  king  at  the  battle  of  EdgehilL 
Much  of  his  time  was  occupied  in  attendance  at  the  royal  court,  and 
yet  he  found  opportunity  to  follow  the  bent  of  his  genius  in  auatomi* 
oal  and  physiological  researches. 

Beintj  wealthy,  he  remembered  the  necessities  of  his  profession,  and 
muniticently  bestowed  money  in  the  erection  of  a  fine  edifice  for  the 
College  of  Physicians,  enriched  it  with  a  fine  pathological  museum  and 
library,  and  endowed  it  with  funds,  wherewith,  as  a  part  of  the 
bestowment,  an  anuual  oration  ia  delivered  for  the  advancement  of 
medical  science. 

But  to  return  to  the  subject  under  consideration :  methinks  I  hear 
you  ask,  after  the  foregoing  recital  of  what  so  many  observers  have 
discovered,  What  remained  for  this  great  man  Uarvey  to  discover 
or  explain  ?  " 

Dr.  RoUeston  '  answers  :  "  Notliing  less  than  the  circulation  itself. 
HIf  predecessors  had  but  impinged,  and  that  by  guess-work,  upon  dif- 
ferent segments  of  the  circle,  and  then  gone  off  at  a  tangent  into  outer 
darkness,  while  he  worked,  and  proved,  and  demonstrated,  round  its 
entire  periphery." 

True,  as  Flourens  says,  when  ITarvey  appeared,  everything  relative 
to  the  circulation  of  the  blood  had  been  indicated  or  suspected;  noth- 
ing  had  been  established.  Servetus  knew  nothing  of  the  general  cir- 
culation ;  Columbus  adhered  to  the  Galenic  error  of  the  origin  of  the 
veins  in  the  liver;  Caesalpinus,  who  perceived  the  two  circulations, 
and  came  so  near  to  comprehending  them,  still  held  belief  in  the  error 
of  perforations  in  the  ventricular  septum ;  and,  lastly,  Fabricius — who, 
by-the-way,  was  not  the  very  first  to  discover  valves  in  the  blood- 
vessels, but  who  discovered  more  of  them  than  any  other  observer, 
and  wrote  more  and  better  than  any  of  his  predecessoi*s — Fabricius,  I 
say,  did  not  understand  the  use  of  the  valves,  supposing  them  to  be 
for  the  purpose  of  strengthening  the  veins  and  checking  the  too  rapid 
flux  of  blood  through  them. 

The  medical  historian  Sprengel  has  cunningly  remarked  that 
notliing  explains  Harvey  better  than  *'his  education  at  X'adua,"  under 
the  teachings  of  Fabricius. 

If  it  was  a  piece  of  good  fortune  for  Harvey  to  enjoy  the  teachings 
of  Fabricius,  it  was  a  happy  thing,  and  a  thrice  fortunate  thing,  for 
the  world,  that  the  study  of  the  circulation  should  have  fjillen  into 
the  hands  of  a  man  so  well  fitted  to  investigate  it  and  to  elaborate  the 
true  theory  of  the  motion  of  the  heart  and  blood. 

Before  Harvey,  it  was  not  known  that  the  heart  is  the  motive 
power — ^it  was  presumed  to  be  the  lungs ;  he  it  was  who  demonstrated 
every  step  in  the  progress  of  the  blood  in  its  double  circuit,  stilled 
all  clamor  of  disputants,  and  convinced  the  world  that  be  was  right. 

*  «*  HsmiMi  OrmUon  **  fbr  1878. 
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Let  every  man  who  has  in  any  manner  contributed  to  the  final 
discovery  have  his  just  proportion  of  credit  for  what  he  has  done,  but 
let  no  man  try  to  rob  Ilurvey  of  the  glory,  wliich  is  l  i^lit fully  liis,  of 
having  perfected  our  knowlodire  of  this  wonderful  function,  modestly, 
lucidly,  and  with  great  forbearance  and  dii^nity,  in  view  of  the  unkin<l 
opposition  and  even  vindictive  liatred  which  his  teachings  engendered. 

John  Aubrey,*  who  was  at  Harvey's  funeral,  and  helpt  to  carry 
him  into  the  vault,"  tells  us  he  had  heard  him  (Harvey)  say  "that 
after  his  booke  of  the  circulation  of  the  blood  came  out,  he  fell  mightily 
in  his  practice;  'twas  believed  by  the  vulgar  that  he  was  crack- 
brained,  and  ail  the  physitiaus  were  against  his  opiuion  and  envyed 
him." 

I  cannot  follow  the  liistory  of  the  opponents  to  Harvey's  new 
doctrines.  I  will  mention  a  few  of  the  most  potent,  beginning  with 
Primrose,  of  Scotland;  Parisanus,  of  Venice;  Caspar  Hoffmann,  the 
learned  and  laborious  professor  of  Nuremberi^ ;  Joannes  Veslingius, 
professor  at  Padua;  and  end  with  Kiolaiius  and  (iuy  Patin,  of  Paris. 
Neither  will  time  permit  me  to  more  than  mention  a  few  of  the 
powerful  defenders  and  promulgators  of  this  new  doctrine,  as  it  was 
always  called,  among  whom  were  Roger  Drake,  his  own  countryman ; 
"Werner  Rolfink,  professor  at  Jena;  Uenatus  Descartes;  Sir  George 
Ent,  his  biographer;  and  Peter  Dionis,  who  taught  it  in  iha  Jardni 
du  Hoi  by  order  of  Louis  XIV. — all  praise  be  to  this  King  of  France. 

Dionis  says,  "I  was  cliosen  to  demonstrate  in  your  royal  garden 
the  circulation  of  the  blood  and  the  new  discoveries,  and  1  accpiitted 
myself  of  this  duty  with  all  the  ardor  and  the  exactitude  which  the 
orders  of  your  majestic  deserve." 

All  this  looks  as  if  the  predecessors  of  Harvey  had  failed  to  dis- 
cover or  to  teach  the  true  motion  of  the  heart  and  blood.  It  was 
twenty-three  years  after  Harvey's  publication  that  Italy,  which  now 
claims  the  entire  credit  of  the  discovery,  admitted  the  truth  of  the 
new  doctrine;  and  about  the  same  time  John  Pecquet,  of  Dieppe,  and 
Thomas  Bartholin,  the  Dane,  gave  in  their  adhesion  to  the  new  doc- 
trine, and  spread  it  far  and  near  in  their  writings.  The  victory  was 
complete  when  Plempius,  of  Louvain,  who  had  fought  Descartes  so 
valiantly,  made  the  following  retraction : 

**This  discovery  did  not  please  me  at  all  at  first,  as  I  pnUiolj  testified  both 
by  word  of  month  and  in  my  writings;  but,  by-nnd-by,  when  I  gare  myself  np 

with  firmer  purpose  to  refute  and  expose  it,  lol  I  refute  and  expose  myself,  so 
convincing,  not  to  say  merely  persuasive,  are  the  arguments  of  the  nnthor ;  T 
examine  the  whole  thing  anew  and  with  greater  care,  and,  liaving  at  lenjjth 
made  the  dissection  of  a  few  live  dogs,  I  find  that  all  his  statements  are  most 
tme." 

Harvey  kneir  nothiog  of  the  oapillarj  Tessela ;  these  were  demon- 


>  Anbrey,  "  Lives  of  Eminent  Persons,"  8to,  Loodon,  1818. 
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Btrated  by  Marcclliis  Malpighius,  who  was  boru  the  very  year  that 
Harvey's  work  was  published,  1628. 

I  will  conclude  my  long  story  by  merely  mentioning  the  discoy- 
eries  of  the  lacteals,  the  receptacle  of  the  chyle,  and  the  lymphatics. 

Harvey  discovered  the  circulation  in  1619,  and  published  it  in  1628, 
Aselli  discovered  the  lacteals  in  1622  ;  Pecquet  the  receptacle  of  the 
chyle  in  1648;  Rudbeck  and  Thomas  Bartholin  the  lymphatics  be- 
tween 1650  and  1652.    This  was  a  glorious  period  indeed ! 

Thus  it  came  to  pass  that  the  united  labors  of  all  these  worthy 
men — and  labors  they  were,  and  worthy  men  were  they — resulted  in 
giving  the  world  a  simple,  clear,  and  satisfactory  solution  of  the 
manner  of  the  circulation  of  the  nutrient  fluids  of  the  body. 

Next  all-fools-day  will  be  the  tercentenary  of  Harvey,  when  all 
Christendom  ought  to  be  interested  in  the  justice  of  bis  claims  to  the 
glory  of  consummating  a  discovery  of  so  much  consequence  to  man- 
kind. No  mere  national  pride  should  bias  the  miods  of  men  whereby 
memorials  may  be  placed  at  Rome,  Pisa,  and  Bologna,  in  rivalry  with 
that  wh'u  h  is  to  be  erected  at  Folkestone,  in  England,  to  oommem- 
orate  the  time  and  place  of  Harvey's  birth. 

OVEIUCONSUMPTION  OR  OVER-PRODUCTION! 

Bv  0.  B.  BUNGE. 

WHY  (loos  the  prevailing  bnsincps  depression  continue  ?  Why 
are  the  times  so  " hard  ?  "  Why  is  the  long-hoped-for  reviTal 
of  trade  so  backward  ?  What  is  it  that  has  put  the  times  so  disas- 
trously ont  of  joint  ? 

Every  one  is  asking  these  questions,  and  nearly  every  one  is  ready 
with  an  answer.  Some  will  declare  that  the  trouble  is  all  of  the  green- 
baoks;  others  will  go  so  far  as  to  affirm  that  the  lack  of  greenbacks  is 
the  cause.  Almost  every  one  will  assert  that  over-speculation  has 
something  to  do  with  it ;  some  will  attribute  the  whole  mischief  to 
the  intense  railway  "craze"  of  a  few  years  ago,  and  the  consequent 
losses.  Not  a  fe\^  arc  confident  that  extravagance  and  over-trading 
are  the  explanation.  There  seems  to  be  no  general  agreement  of 
opinion ;  even  men  of  equal  business  knowledge  and  experience  dif- 
fer essentially  in  their  views  as  to  the  genesis  and  remedy  of  the 
evil,  and  the  professors  of  political  science  are  scarcely  nearer  of 
accord. 

There  has  recently  come  from  an  eminent  English  authority  m 
political  economy  an  authoritative  declaration  in  the  matter.  No  one 
will  deny  that  Prof.  Bonamy  Price's  essay  denominated  ^  One  per 

Digitized  by  Google 


OVER-CONSUMPTION  OR  OVER-PRODUCTION  f  307 


Cent."'  is  eminently  readable;  the  professor  knows  how  to  give  lit- 
erary grace  and  vivid  interest  to  a  theme  commonly  considered 
dry ;  ^'  it  ifl  Itarther  true  that  anything  he  may  utter  on  the  topic  la 
entitled  to  great  reepeot  and  consideration.  At  the  same  time  there 
is  no  repatation  so  exalted  that  the  assertions  and  arguments  made 
public  under  its  sanction  should  not  be  and  may  not  be  examined  and 
tested.  Now,  to  our  mind  Prof.  Price  is  often  logically  wrong  in  his 
essay  referred  to;  we  can  but  think  that  many  of  the  reasons  he  as- 
signs for  the  great  business  depression — ^which  now  prevails  in  Amer- 
ica, England,  and  Germany — are  fallacious  and  misleading,  and,  with 
all  modesty,  it  is  our  present  purpose  to  give  the  reasons  why. 

The  title  of  One  per  Cent»"  is  given  to  Prof.  Price's  article  be- 
cause one  per  cent,  has  been  for  some  time  the  ruling  rate  of  discount 
in  the  London  money-market  ( jnst  as  from  two  to  three  per  cent,  has 
been  for  many  months  the  quotation  for  call  loans  in  Wall  Street), 
funds  in  the  hands  of  bankers  being  in  excess  of  the  needs  of  borrow- 
ers and  traders.  Trade  is  curtailed,  production  restricted,  stagnation 
is  evident  in  every  branch  of  industry,  and  this  general  paralysis 
causes  in  the  financial  centres  such  a  flow  of  money  that  it  is  ofl^red 
to  loan  at  an  almost  nominal  discount. 

The  cause  of  this  wide-spread  depression,  according  to  Pt^fl  Price, 
is  one,  and  one  only-— '*ovep«pen^g,  over>con8uming,  destroying 
more  wealth  than  is  produced.  This,**  he  says,  ^<  is  the  real  /otis 
mali^  the  root  of  all  the  disorder  and  the  suffering,  the  creator  of  the 
inevitable  sequence  of  cause  and  eflbct.  Men  have  acted  as  a  man 
who  fiirmed  his  own  land  and  had  consumed  not  only  the  portion  of 
the  crops  which  were  his  true  income  .  .  .  but  had  himself  and  his 
dependents  devoured  a  portion  of  the  seed-corn  and  the  breeding- 
stock,  had  exchanged  a  portion  of  the  produce  which  was  required 
for  wages  in  the  coming  year  for  foreign  luxuries,  or  had  consumed 
these  necessary  reserves  on  an  excess  of  drainage,  however  valuable 
in  itself  and  ultimately  enriching.'* 

This  is  the  core  of  Ph>£  Price's  argument.  The  prostration  of 
trade  has  arisen  from  extravagance,  he  repeatedly  declares.  **The 
eommermal  depression,  so  long,  so  monotonous,  so  heavy,  and  so  dull, 
came  from  the  excessive  consumption  of  English  capital  in  unwar^ 
ranted  constructions  beyond  savings,  and  unwamnted  expenditure  in 
living  by  all  classes,  which  destroyed  wealth  without  repairing  it 
with  new  productions." 

But  elsewhere  he  says :  "Up  to  the  extent  of  the  savings  of  the 
nation,  expenditure  on  railways  can  do  no  economical  or  financial 
harm ;  and  these  invaluable  developers  of  wealth  may  on  such  a  basis 
be  rationally  acquired  for  the  public  good.  Any  outlay  made  out  of 
ssvii^^,  be  what  it  may,  is  innocent  of  mischief;  it  may  do  no  good, 

>  (hnlemporarif  Jlniew^  London,  and  reprinted  Uere  in  Tex  Popllab  ScunKS  lloiira- 
jgT  floviuiiiin',  Not  1* 
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but  it  dot  s  not  impoverish.  But  what  are  savings  ?  The  surplus  of 
wealth  made  over  wealth  consumed.  If  it  is  turned  into  capital  and 
applied  to  increased  production,  the  nation  becomes  richer ;  if  it  is 
expended  on  any  luxury  or  any  folly,  the  nation  is  where  it  is."  These 
declarations  no  one,  we  imagine,  will  dispute. 

But  Prof.  Price,  in  attributing  business  stagnation  to  extrava- 
gance, to  "over-spending  and  over-consuming,"  assumes  the  wljole 
question.  He  produces  no  evidence  whatever  in  suj»j)ort  of  the  attes- 
tation. He  does  not  show  that  consumption  and  expenditure  have 
exceeded  production ;  he  declares  that  capital  has  been  impaired,  but 
gives  no  facts  nor  figures  in  support  of  the  affirmation.  The  whole 
groundwork  of  his  theory  is  boldly  and  tlatly  assumed,  without  the 
slightest  regard  wliether  there  is  evidence  to  support  it  or  not.  It  is 
grossly  illogical  to  assume  that  there  is  over-spentling  simply  because 
to  casual  observation  there  is  high  and  extravagant  living,  A  claso 
may  be  extravagant ;  a  group  of  people  may  be  imj)airing  their 
capital;  but  where  are  the  figures  to  show  that  tlie  English  people  as 
a  whole  have  been  indulging  in  unilue  excesses,  have  reduced  the  sum 
of  tlieir  savings,  "  by  which  the  means  of  producing  are  diminished  ?" 
There  is  absolutely  nothing  whatever  upon  which  to  base  these  as- 
sumptions !  Prof.  Price  tells  us  in  another  place  that  "  her  (England's) 
producing  ])0wer,  her  fixed  capital,  her  machinery,  remain  unchanged," 
and  that  "she  is  compelled  to  shut  up  many  of  her  factories,  to  dis- 
miss or  put  on  half-time  immense  numbers  of  her  working-people, 
because  there  are  fewer  buyers  of  the  articles  they  manufacture." 
This,  he  declares,  is  the  very  pincli  of  the  matter.  Indisputably  it  is, 
but  whether  fewer  buyers  is  the  consequence  of  over-consumption  or 
of  some  other  cause  is  also  the  pinch  of  the  philosophy  of  the  matter 
—and  this  let  us  ascertain,  it  it  is  possible  to  do  so. 

How  is  it,  if  the  savings  of  a  country  liave  been  really  impaired, 
that  capital  at  the  same  moment  should  be  seeking  investment  at  any 
rate  of  interest  it  can  command — that  all  tlie  financial  centres  are 
choked  with  an  excess  of  money,  for  which  it  is  impossible  to  tiud 
borrowers?  Assuredly,  loans  at  a  low  rate  of  interest  imply  an  excess 
of  capital  over  the  needs  of  trade  or  production;  it  shows  that  busi- 
ness operations  are  restricted,  for  whatever  reason,  and  have  released 
capital  from  its  ordinary  uses  to  such  an  extent  that  it  accumulates 
in  trade-ci  ntres,  seeking  for  borrowers  that  do  not  come.  It  can 
make  no  difterence  whether  we  call  money  capital  or  not;  it  cannot 
aftect  the  heart  of  the  question  what  it  is  that  is  otfered  at  one  per 
cent. — gold,  notes,  assets  of  any  kind — whatever  money  may  really 
be,  it  would  seem  clear  that,  if  over-consumption  had  impaired  the 
capital  of  the  country,  those  individuals  who  could  come  into  the 
field  as  lenders  would  be  enabled  to  dictate  terms  to  the  needy  bor- 
rowers. Over-consumption  means  a  destruction  of  food,  clothing, 
coals,  metals,  etc.,  to  an  extent  that  impairs  the  reserves  of  these 
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prodacts ;  but  it  must  be  a  marreloosly  extensive  over-consumption 
that  impairs  the  means  for  restoring  them — that  renders  it  impossible 
for  fixed  capital— machinery,  fnroaces,  shafte-^o  be  set  in  productive 
operation. 

Can  Prof.  Price  give  an  instance  where  any  civiliced  nation,  unless 
at  war,  or  suffering  from  some  great  calamity,  has  impaired  its  capi* 
tal  by  over-consumption  ?  Can  he  name  a  period  when,  at  the  end  of 
any  year,  with  the  exceptions  mentioned,  England  has  possessed  less 
wealth  than  at  the  beginning  of  that  year?  When,  in  modem  times, 
have  a  people  impaired  their  capital  by  over-consumption  ?  When 
and  where  has  extravagance  brought  a  community  to  ruin  ?  Where 
are  the  instances?  What  are  the  occasions?  Who  can  produce  the 
statistics  that  will  establish  this  theory  ?  Not  but  what  there  may  be, 
and  often  are,  hurtful  extravagance  and  speculative  excesses  ;  but  t  liese 
are  usually  special  to  a  class.  The  great  body  of  a  people  are  rarely 
consumers  to  the  extent  they  are  prodacers;  quietly,  in  a  million  of 
minor  ways,  the  wealth  of  a  country  increases  even  in  times  of  de- 
pression. We  find  current  in  the  journals  a  paragraph  which  affirms 
that  last  year  the  valuation  of  property  in  England,  exclusive  of  Lon- 
don, increased  $14,335,000 — too  little,  no  doubt,  but  something  diti'er- 
ent  from  the  destruction  of  more  wealth  than  is  produced.  Very 
rarely,  indeed,  if  ever,  has  the  capital  of  a  country  in  normal  periods 
of  peace  been  really  impaired,  however  much  distress  an  imperfect 
distribution  of  labor  and  of  profits  may  have  caused. 

Let  us  sav  here  that  the  ordinarv  idea  of  national  cxtravacjance-— 
meaning  excessive  expenditure  by  the  people,  and  not  governmental 
ex})enses — is  peculiarly  erroneous ;  an  assertion  we  confidently  make, 
notwithstanding  the  fact  that  Prof.  Price  accepts  the  usual  theory. 
He  declares  that  "a  nation  is  only  an  aggregate  of  individuals,"  that 
"  analysis  will  always  resolve  the  action  of  the  single  man,  and  the 
combined  cooperation  of  a  host,  etc.,  into  the  same  constituent  parts 
that  is  to  say,  over-spending  and  over-consumption  are  of  the  same 
nature,  whether  exliibited  by  an  individual  or  a  comnmnity. 

Now,  we  think  it  can  be  shown  that  expenditure  in  the  case  of  an 
individual  and  expenditure  in  case  of  a  large  group  of  individuals 
have  certain  very  essential  differences.  When  a  comnmnity  ex- 
changes its  goods  for  foreign  luxuries  to  an  extent  to  impair  its  pro- 
ductive capital,  or  has  invested  in  railways  or  similar  enterprises  so 
as  to  reduce  its  working  capital,  it  is  in  the  position  of  an  individual 
who  has  lived  bevond  his  income,  l^ut  the  difterence  between  an  in- 
dividual  and  a  community  is,  that  the  income  of  the  former  is  abso- 
lutely fixed,  that  of  the  other  is  wholly  expansive.  In  truth,  in  an 
immense  number  of  things,  a  comnnniiti/  u  rich  because  it  consumes, 
(ibundance  being  the  product  and  cotisequence  of  extensive  destntction. 

It  is  evident  that  the  immense  consumption  of  coal  has  made 
eoal  cheap  and  abundant.   It  has  rendered  possible  the  employment 
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of  Yast  capital  in  the  erection  of  costly  machinery  for  the  working  of 
the  minea,  for  the  construction  of  adequate  means  of  traiwportation, 
thereby  making  remote  deposits  accessible,  and  enabling  capitalista 
to  work  the  mines  at  the  minlmom  of  cost,  which  never  would  have 
been  done  had  not  the  vast  consamptioii  of  coal  rendered  it  wise  and 
practicable  to  do  so.  It  is  true  the  consumption  of  coal  is  increased  by 
oheapneaa;  but  it  is  only  V)y  extravagance,  so  to  speak,  by  free  and 
extensire  use  of  coal,  that  the  machinery  by  which  it  is  made  cheap  is 
put  in  operation*  We  have  an  immense  wealth  of  coal  because  we 
consume  coal  so  extensively ;  if  we  used  but  little  we  should  have 
little,  and  this  little  wonld  be  dear. 

This  rule  works  in  all  or  nearly  all  our  staples.  Cotton  fabrics 
are  a  marvel  of  cheapness  and  abundance.  The  consumption  and 
the  possibilities  of  extended  consomption  have  stimulated  invention 
and  industry  so  greatly  that  the  world  has  become  wealthy  in  its 
supply  of  this  staple  alone.  Rarely,  indeed,  is  there  a  woman  so 
poor  til  at  she  cannot  own  a  calico  gown ;  few  are  the  men  so  destitute 
as  to  be  without  cotton  shirts.  We  have  this  staple  in  almost  un- 
limited abundance,  as  the  direct  result  of  the  most  extended  con- 
sumption. It  is  the  same  thing  with  wool,  with  flax,  with  paper, 
with  iron,  with  brick,  with  many  other  things. 

So  peculiarly  different  is  the  operation  of  expenditure  with  a  com* 
munity  from  tliat  of  an  indiTidual,  that  it  is  worth  while  to  trace  it 
still  further.  Let  us  suppose  a  town  about  to  erect  a  grand  cathedral, 
or  some  other  public  structure  that  requires  a  very  large  quantity  of 
stone.  At  first  flush  it  would  seem  as  if  a  great  deal  of  valuable 
material  would  be  used  in  :i  purpose  unnecessary  and  unproductiTe ; 
but,  as  a  practical  fact,  the  building-material  is  likely  to  become  more 
abundant  and  cheaper  than  it  ever  was  before.  The  unusually  large 
oonsuroption  of  stone  would  lead  either  to  the  opening  of  new  quar- 
ries or  the  erection  of  improved  machinery  for  working  the  stone,  and 
to  the  construction  of  railway  !<,  boats,  eta,  for  ftcilit  at  ing  its  transpor- 
tation ;  so  that  stone  for  building  purposes  would  thereafter  be 
cheaper  and  more  abundant  as  the  consequence  of  what  at  first  sight 
appeared  a  wasteful  consumption.  In  all  staple  things,  at  least,  a 
nation  is  richer  because  it  consumes,  while  a  man  is  richer  by  what 
he  saves.  We  are  better  housed,  better  fed,  better  clothed,  we  have 
a  thousand  things  of  taste  and  pleasure,  because  our  eager  and  de- 
vouring appetites  have  stimulated  energy,  skill,  invention,  to  their 
utmost  to  cater  for  us. 

We  say  nothing  as  to  which  is  the  wisest  direction  for  consumption 
to  take,  with  all  it  stimulating  power ;  we  do  not  deny  that  consump* 
tion  may  make  champagne,  diamonds,  silkp,  broadcloth,  line  furniture 
abundant,  at  the  cost  of  more  useful  and  desirable  things.  The  thing 
Is  simply  that  the  energy,  the  zeal,  the  exertion  of  men  arc  so  cxpan* 
dye,  tliat  great  demand  compels  to  great  production;  and,  of  course, 

Digitized  by  Google 


OVJi^E- CONSUMPTION  OB  OVER-PRODXJCTION f  311 


we  understand  the  economic  principle  that  there  can  be  no  production 
without  capital;  that  if  the  working  reserves  of  a  community  are 
really  impaired,  the  prodnctive  force  is  also  straitened. 

It  will  be  said  that  conramptioii  is  rather  the  product  than  the 
cause  of  abundance.  Undonhtedly,  use  is  greatly  increased  by  abun- 
dance ;  there  is,  in  fact,  action  and  reaction,  the  one  stimulating  the 
other.  It  will  also  be  adhered  to  bj  some  that  capital  is  the  sole  ' 
source  of  prodaction.  Assuredly  capital  is  not  fixed  in  aetiTity,  nor 
axe  hnman  energies  rigidly  limited ;  and  as  the  resources  of  Nature 
are  £uzly  boundless,  wealth  is  wrought  out  of  her  bowels  in  our  mines, 
and  exteaeted  from  her  chemistry  in  our  fields,  to  an  extent  immensely 
determined  by  the  demands  of  consumers.  In  the  old  fable  of  the 
purse  of  Fortnnatns  a  gold  piece  appeared  as  rapidly  as  the  contents 
were  withdrawn ;  in  the  new -purse  of  Fortnnatns,  called  production, 
two  or  more  pieces  appear  as  rapidly  as  one  is  withdrawn;  but  we 
must  not  lose  the  purse,  which  let  us  consider  as  capital. 

There  is  something  more  to  be  said  about  national  extravagance. 
What  is  it  th%t  railways,  and  bridges,  and  canals,  and  fine  buildings, 
cost  ?  We  hear  continually  the  money-price  mentioned.  This  is  most 
misleading.  The  price  paid  is  simply  a  sum  of  money  that  has  changed 
hands ;  it  represents  the  cost  of  the  structures  to  those  who  built 
them,  but  not  the  oost  to  the  community.  What  is  this  cost  ?  What 
does  a  church  or  a  railway  cost  the  people  as  a  whole  ?  Some  have 
paid  wages,  and  some  have  received  wages.  This  is  only  diffbsion. 
Some  money  has  gone  for  stone,  iron,  and  timber,  but  this  is  only  dif- 
ftision.  The  community  is  less  this  iron,  stone,  and  timber,'  but  we 
have  already  seen  that,  as  the  production  of  this  material  is  unlimited, 
no  practical  loss  is  inflicted  here.  It  is  asserted  by  all  economists 
that  food  and  clothing  for  the  laborers  are  part  of  the  cost.  But  the 
laborers  would  have  been  fed  in  any  case,  although  they  might  have 
held  on  to  their  old  dothes  longer,  had  not  the  wage-fund  been  dis- 
tributed among  them.  Now,  to  our  mind,  the  real  cost  of  this  church 
or  railway  is  the  oost  of  the  energy  that  might  have  been  more  profit- 
ably employed  elsewhere.  If  all  the  productive  industries  are  in  fuU 
operation ;  if  it  is  released  labor,  and  the  material  is  not  required  for 
more  neoessary  purposes,  then  it  cannot  l>e  shown  that  the  church  and 
railway  have  impabed  the  wealth  of  the  community  at  all— that  is,  it 
cannot  be  shown  that  they  have  fundamentally  cost  the  community 
anything.  They  were  erected  by  released  energies,  by  labor  not 
otherwise  required,  and  the  community  is  not  the  poorer  by  a  nute  in 
eonsequenoe  of  their  construction.  A  church  may  be  a  very  ex- 
travagant undertaking  for  those  who  pay  the  money-price  for  it ;  the 

*  An  exception  must  be  made  with  timber.  We  Rre,  in  America,  encroaching  upon 
the  forests,  and  hence  consumption  is  now  making;  this  staple  dearer;  but,  when  all  our 
hUMdM  are  coTered  nith  jolarUed  forests,  tbe  normal  rule  will  operate  m  this  product  as 
iaothma.  ... 


Digitized  by  Google 


TMJS  POPULAR  SCIENCE  MONTHLY. 


railway  may  be  a  fo<»lish  and  unremuneratlTo  enterprise;  but  this  has 
to  do  with  the  individuals  concerned ;  the  commauity,  in  the  supposi- 
titious cases  we  have  made,  mighty  let  ws  suppose,  have  been  better  ofl" 
had  the  expenditures  of  those  individuals  taken  some  other  form,  if 
the  material  and  the  labor  had  gone  into  something  productive  (let  us 
believe  there  are  other  good  things  in  llie  world  than  economic  pro- 
duction) ;  but  no  injury,  no  loss,  no  diminution  of  wealth  has  oc- 
curred— and  this  is  the  main  thing.  A  passage  quoted  from  Fro£, 
Price  in  the  earlier  part  of  our  article  affirms  this. 

We  hear  a  great  deal  about  the  railroad  "craze"  of  a  few  years 
ago,  and  of  the  immense  suras  sunk  in  those  foolish  and  extravagant 
ventures.  But  the  sums  of  money  commonly  mentioned  are  mislead- 
ing. As  we  have  fully  explained,  the  money  siiii[)ly  changed  hands; 
what  was  really  lost  by  those  enterprises  was  the  goods  and  bullion 
exported  to  i>ay  for  the  iron  purchased  abroad,  and  the  food  and 
clothing  consumed  by  the  laborers,  over  and  above  what  their  con- 
sumption would  otherwise  have  been  ;  in  addition  to  which  is  the  loss 
of  the  misdirected  energy.  This  was  all  very  large,  no  doubt;  but  far 
from  being  what  the  ligures  commonly  quoted  represent  it  to  be. 
There  is,  moreover,  no  evidence  that  this  loss  was  anything  more  than 
a  part  of  our  surplus;  the  assumption  that  it  impaired  our  capital, 
and  depicted  our  productive  resources,  is  wholly  groundless.  No 
one  can  say,  we  imagine,  that  capital  was  withdrawn  from  any  other 
pursuit;  that  productive  industry  in  any  direction  was  weakened  by  a 
secession  of  its  resources  bv  this  "craze."  The  nation  was  much  in 
the  position  of  a  merchant  who  has  many  ventures  abroad,  some  of 
which  have  proved  disastrous.  His  profits  are  reduced,  but  his  ability 
to  keep  his  numerous  ships  afloat  is  not  impaired.  Even  had  the  rail- 
road investnientH  partially  reduced  our  capital,  it  is  really  monstrous 
to  assume  that  we  could  not  have  recovered  from  the  blow  in  much 
less  than  four  years  of  time.  Whatever  the  cause  of  the  business 
prostration  may  be,  it  evidently  is  something  that  lies  deep,  some- 
thing far  more  serious  than  the  loss  of  a  part  of  our  wealth.  A  mer- 
chant who  loses  all  his  profits  is  still  enabled  to  go  on  ;  a  merchant 
who  loses  even  half  of  his  capital  is  still  enabled  to  go  on  :  how  is  it, 
then,  that  the  community  is  so  nearly  at  a  standstill  because  a  por- 
tion of  its  surplus  was  lost  ?  Distinctly  the  railway  over-specula- 
tion, hurtful  as  it  was,  cannot  account  for  the  paralysis  in  industry 
whii  h  now,  four  years  afterward,  so  generally  exists. 

Not  a  few  people  arc  convinced  that  paper-money  is  the  cause  of 
the  difficulty.  "Only  return  to  specie  payments,"  they  say,  "and  all  will 
be  rijrht."  All  the  inflation  and  unhealthful  stimulation  caused  by  iho 
greenbacks  has  ceased  to  be.  It  was  predicted  that  a  reaction  must 
come  upon  the  return  to  specie  payments.  It  has  come  long  before. 
It  has  come  without  contraction  of  the  currency,  the  volume  of  which 
has  ceased  to  exercise  that  hurtful  influence  that  was  supposed  to 
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Iw  iniepmUe  from  it.  It  may  be  asked,  moreover,  if  the  currency 
k  Uie  esvse  of  <mr  iiiffering  here,  how  is  it  thai  *  aiiiiUar  condition 
of  bnaiiiesa  affairs  exists  in  England,  where  the  currency  has  remained 
nnchttiged  ?  There  is  do  doubt  in  the  world  that  an  inflated  currency 
docs  haye  a  hot-boose  effect  upon  trade  and  prodaction,  and,  as  with 
all  forced  things  a  concsponding  reaction  follows ;  but  it  is  wholly 
inadeqnate  to  account  for  the  present  difficnlty,altbongb  ilbas  donbt- 
less  coDtribnted  toward  it. 

What,  then,  is  the  real  cause  of  the  evil?  In  endeayoriag  to 
answer  this  qnestion,  we  shall  probably  startle  not  a  few  well-estab- 
liabed  connctions ;  bnt  wc  bespeak  a  Uir  and  patient  hearing. 

Almost  any  practical  man  of  business,  upon  being  askt d  what  the 
trottble  is,  would  attribute  it  to  orer-production.  To  this  tlic  econo- 
mist promptly  exclaims  that  there  can  be  no  such  thing.  *^  What,**  he 
would  say,  "  over-production  t  too  much  wealth  I  an  excess  of  pros> 
perHy  I  The  thing  is  impossible.  No  people  ever  yet  was  made  poor 
by  an  excess  of  wealth,  by  a  superfluity  of  goods."  This  seems  very 
plausible;  but,  if  the  economist  is  pressed,  be  will  admit  that  there 
maybe, and  often  is,  oyer-production  in  certain  things^ that  more 
may  be  produced  of  special  articles  than  there  are  goods  of  other 
kinds  to  exchange  for  them — ^but  general  orer-production  is,  he  will 
reaffirm,  impossible.  Inasmunch,  however,  as  production  is  fairly  never 
genera],  nerer  uniformly  active,  there  is  always  over-production  in 
some  brandies  of  trade ;  and  it  so  happens  that  this  over  production 
is  commonly  eonpled  with  great  centralisation  of  wealth  and  enor- 
mous appliances  of  machinery. 

We  must  not  be  understood  to  utter  a  word  against  the  power, 
the  advantages,  the  immense  boon  of  machinery ;  but,  as  all  things 
hnTC  their  compensations  and  their  penalties,  so  machinery,  benefl- 
oent  and  marrdous  as  it  is,  is  one  means  of  bringing  about  certain 
unfortunate  consequences,  as  we  think  may  be  demonstrated. 

Piroductiou  and  consumption  do  not  have  that  intimate  relation  to 
each  other  they  once  had.  In  old  times  the  weaver,  for  instance,  was 
in  contact  with  his  customers :  he  wove  cloth  as  he  discovered  the 
need;  he  cautiously  set  up  a  second  loom  when  it  became  fiilly  evi* 
dent  that  it  could  be  kept  employed;  and  thus  supply  and  demand 
went,  as  it  were,  hand-hn-hand.  But  now  gigantic  mills  filled  with 
many  spindles  have  little  accurate  relation  to  consumption.  The 
power  of  production  by  means  of  improved  machinery  is  something 
immense,  and  it  is  exercised  with  no  very  watchful  or  cautious  regard 
to  the  immediate  needs  of  the  community.  Goods  are  piled  up  in 
vast  quantities  in  widting  for  a  future  market,  or  for  an  anticipated 
<diange  in  price;  or  they  are  pressed  upon  the  market  at  such  low 
rates  or  on  such  long  credits  that  buyers  are  seduced  into  over- 
pnrehasea.  In  lisvorable  times  these  establishments  are  run  at  high 
pressure.    The  dd-fiMhioned  nice  relation  between  producer  and 
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consumer  disappears.  Speculation  takes  the  helm.  Much  more  is 
produced  than  there  is  corn,  leather,  or  other  goods,  to  exchange  for 
it.  The  resources  of  the  mills  are  great ;  they  can  borrow  from  the 
banks  while  they  pile  up  their  fabrics  in  their  ware-rooms;  they  can 
by  means  of  their  concentrated  capital  keep  their  machinery  running, 
even  at  a  loss,  if  by  80  doing  they  can  crush  out  a  riyal  or  manipulate 
the  market. 

But  in  the  height  of  this  prosperous  run  there  is  a  check — no 
matter  for  what  cause — and  suddenly  the  work  stops.  There  is  little 
sale  for  goods  produced  ;  the  fires  must  be  jmt  out,  the  doors  closed, 
.  and  thousands  of  operatives  are  dej)rived  of  employment.  This 
would  not  be  so  unfortunate  if  tliis  over-production  had  been  diffustMl 
among  the  work-people.  But  it  had  not.  Notwithstanding  the  liigl) 
pressure  and  the  excessive  manufacture,  wages  have  been  kept  down; 
while  producing  in  six  months  as  much  as  could  be  exchanged  in  a 
year,  the  workmen  have  not  been  paid  in  this  way — their  wages  have 
been  upon  the  basis  of  the  whole  year's  work — as  a  result,  they  are 
turned  empty-handed  uj)on  the  street.  And,  -what  is  particularly  un- 
fortunate, tliey  are  reduced  as  consumers  to  tlie  minimum  point. 
Here  the  evil  works  both  ways.  The  excessive  production  which  has 
sliut  up  the  mill  has  weakened  the  power  of  the  community  to  absorb 
this  production — the  goose  that  laid  the  egg  has  been  slain. 

Inevitably  the  recovery  from  hard  times  brought  about  in  this 
way  must  be  slow.  The  sjundles  cannot  be  set  in  motion  until  tlie 
stock  of  croods  on  hand  is  reduced  and  a  fresli  demand  revives;  this 
demand  cannot  revive  because  the  great  body  of  consumers  are  in  a 
state  of  impoverishment.  This  condition  of  tilings  is  entirely  suffi- 
cient to  exphiin  the  genesis  and  the  prolongation  of  business  prostra- 
tion. Capital  is  not  impaired :  it  is  locked  up  in  macliinery  that  is 
silent,  in  goods  that  cannot  be  exchanged,  in  money  that  has  no  bor- 
rowers. It  is  the  paralysis  of  consumption  that  is  the  cause;  and  this 
j)aralysis  has  been  brought  about  by  an  unregulated  production,  by 
an  excess  that  is  not  diffuse  d,  by  the  stoppage  of  wages,  by  the  idle- 
ness enforced  upon  those  who  would  be  consumers,  by  the  absence  of 
an  adjustment  of  production  to  consumption.  Is  it  not  clear  that  wo 
must  have  a  regulated  production  ;  that  machinery  with  its  magical 
facility  must  be  put  in  check;  that  we  must  restore  tlie  old  cautions 
and  intelligent  relation  between  the  two  factors  of  supply  and 
demand  ? 

We  read  lately  a  very  angry  denunciation  of  a  combination  be- 
tween certain  mine-owners  in  Pennsylvania  to  limit  the  production  of 
coal.  Why?  If  tlieso  men  ^re  attempting  to  make  an  artificial 
scarcity,  it  is  wrong,  and  all  attempts  of  this  kind  fail;  but  if  they 
mean  simply  to  regulate  the  marketing  of  coal — of  cooperating  bo 
that  an  excess  of  the  article  shall  not  be  thrown  upon  the  market, 
and  prices  forced  below  cost — they  are  right.    It  is  better  for  tbem  lo 
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do  this  than  in  the  heat  of  competition  overstock  the  market,  and 
then  be  forced  to  atop  the  works  altogether,  throwing  all  the  miners 
out  of  employment.  We  should  say  that  combination  is  just  what  is 
needed — so  that  the  supply  of  material  may  be  kept  nearly  on  a  par 
with  the  demand,  and  the  mines  uniformly  worked  at  a  sustained 
rate  from  one  season  to  another.  Spasmodic  production  is  a  dread- 
ful evil.  It  is  unfortunate  for  the  consumer  because  it  makes  prices 
uneven,  and  it  inflicts  cruel  injury  upon  laborers  aud  operatives,  and 
through  them  upon  the  whole  community. 

Here,  then,  is  the  evil.  Speculation  inflames  it;  currency  inflation 
stimulates  it ;  but  undiffused,  unregulated,  and  unrestrained  produc- 
tion throws  the  whole  complex  machinery  of  trade  out  of  order;  it 
stirs  the  whole  energies  of  the  people  into  producing  at  one  period, 
and  arrests  energies  at  another;  in  suddenly  stopping  production,  it 
reduces  consumption,  and  hence  renders  recovery  the  very  labor 
indeed  of  Sisyphus.  The  only  remedy  we  can  discover  is  the  wise 
cooperation  of  producers,  the  determination  to  put  the  production  of 
goods  in  careful  and  just  nlution  to  the  meaDS  possessed  by  the 
community  for  exchanging  for  them. 

We  hear  recently  a  great  deal  of  the  example  of  France,  and 
Prof.  Price  is  among  those  who  point  admiringly  to  her  in  tliis  crisis. 
Now,  as  every  one  knows,  the  savings  of  people  in  England,  Ger- 
many, and  America,  arc  deposited  in  banks,  whence  they  are  loaned  and 
become  utilized  as  capital ;  in  France  the  peasants  hoard  their  sav- 
ings in  old  stockings  and  secret  corners.  To' withdraw  from  either  of 
the  former  countries  so  large  an  amount  as  that  of  the  indemnity  paid 
Germany  would  greatly  disturb  trade;  but  the  peasants,  patriotically 
unearthing  their  hoardings  of  secret  gold  in  exchange  for  govern- 
ment bonds,  enabled  the  state,  to  the  surprise  of  all,  to  pay  her 
heavy  penalty  without  distress  or  financial  disturbance.  l>ut  this 
was  an  exceptional  position.  We  are  scarcely  to  argue  therefrom  that 
hoarding  is  the  true  principle;  that  a  nation  is  better  off  because  its 
work-people  hide  their  savings,  withdrawing  them  from  jmblic  use, 
rather  than  placing  them  in  banks  where  they  may  become  active 
capital.  Prof.  Price  attributes  the  successful  payment  by  France  of 
the  German  indemnity  to  "  the  practice  of  one  of  the  very  greatest  of 
economical  virtues — she  had  saved."  Xow  it  was  solely  due  to  the 
manner  in  which  her  savings  liad  been  held.  The  fact  seems  to  have 
dazzled  everybody.  The  example  of  tlie  French  peasant  is  now  held 
up  on  all  sides — tiiat  he  lives  the  narrowest  and  most  restricted  of 
lives;  tliat  his  excessive  economical  spirit  not  only  limits  his  comforts, 
but  keeps  him  ignorant,  superstitious,  dull,  spiritless,  hopeless  (the 
tragedy  of  the  French  peasant-life  is  only  too  well  told  in  the*  pict- 
ures of  Millet)  ;  that  he  has  neither  intellectual  life  nor  any  grace  of 
art  or  refined  civilization — these  facts  are  nothing  to  the  economist ; 
•    the  peasant  has  drudged  and  hoarded ;  he  has  refused  himself  and  y 
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his  fanulj  ease  and  comfort,  and  hoarded ;  he  knows  neither  art,  nor 
literature,  nor  science,  hut  he  has  hoarded;  he  liyes  a  life  soareely 
better  than  that  of  the  beast  of  the  field,  bnt  he  has  hoarded ;  bia 
savings  have  nourished  no  industries,  nor  rewarded  any  art,  nor  pro- 
moted any  intelleotoal  end,  and  he  himself  has  done  his  best  by  mere 
restriction  to  limit  the  productiye  resources  of  his  land — ^bot  having 
saved  and  hoarded  with  the  instinct  with  which  a  dog  hides  a  bone 
he  is  held  np  for  admiration  t  This  sort  of  thing  fblly  explains  the 
shudder  with  which  people  genendly  hear  the  name  of  political  econ- 
omy. It  is  true,  there  most  be  economy ;  there  must  be  saving;  but 
there  is  economy  and  economy.  The  real  cause  of  the  more  prosper* 
ous  condition  of  France  is  not  starved  existence  but  sustained  and 
unspeculative  production.  There  is  less  concentration  there,  less  wild 
overtrading ;  there  are  more  diffusion  and  old-fashioned  relation  of 
production  to  consumption. 

This  equable  and  uniform  production  is  like  a  stream  that  is  fed 
by  ten  thousand  springs  and  many  affluents ;  it  flows  steadily  on,  calm, 
perennial,  beneficent :  bnt  our  speculative  and  spasmodic  production 
is  too  much  like  a  mountain-river,  that  at  one  season  comes  down  in  a 
flood  and  deluges  the  land,  at  another  subsides  into  a  rivulet,  and  all 
the  land  is  parched. 

ATMOSPHERIC  PEESSULE  A^'D  LIFE.' 

Bt  Db.  PAUL  BEST, 
nmrmoB  nr  tub  tamu  waccist  or  tciBran. 

THE  great  influence  that  may  be  exerted  upon  living  beings  by 
atmospheric  pressure  is  now  questioned  by  none,  and  there  is 
even  a  disposition  to  exaggerate  its  importance.  J£  the  barometric 
column  rises  or  fiills  a  few  millimetres,  nerrons  people  affected  with 
the  asthma  perceive  phenomena,  whether  of  a  beneficial  or  of  a 
noxiouB  kind,  which  they  do  not  hesitate  to  attribute  to  the  weight 
or  to  the  lightness  of  the  atmosphere.  Bat  if  this  were  the  only 
cause  of  their  sensations,  then  they  should  experience  the  same  symp- 
toms whenever  they  subject  themselves  to  equal  variations  of  pressure, 
as  in  passing  from  the  level  of  the  sea  to  a  point  only  a  few  feet  above 
it,  or  vice  verta. 

Rabefied  Atr. — As  every  one  knows,  in  proportion  as  we  ascend 
from  the  sea-level,  the  barometric  pressure  diminiahes  at  the  rate  of 
about  one  centimetre  per  100  metres  of  vertical  ascent.  And  this  dim- 
inution is  progressive :  suppose  that  at  the  sea-level  the  pressure  is  76 
centimetres,  then  it  will  be  66  centimetres  at  the  height  of  1,128  metres 

>  Traadated  from  the  Freadi  hj  J.  Fltigcnid,  A.  If. 
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(summit  of  Vesuvius),  56  centimetres  at  2,432  metres  (pass  of  the 
Great  St.  Bernard),  4G  at  3,998  metres  (Mont  Pelvoux),  39  at  5,920 
metres  (the  height  of  the  highest  pass  of  the  Himahiya  is  5,835  metres). 
The  greatest  height  attained  by  man  was  reached  by  Ghiislicr  in 
a  balloon  —  8,840  metres,  pressure  24.70  centimetres  —  and  by  the 
brothers  Schlagintweit  on  foot,  in  the  Himalaya,  0,882  metres,  press- 
ure 32  centimetres.  The  highest  mountain  on  the  globe,  Gaurisankar, 
measures  precisely  8,840  metres — the  elevatiou  at  which  Mr.  Glaisher 
fell  fainting  to  the  floor  of  his  car. 

Such  modifications  of  pressure  cannot  be  endured  with  impunity 
by  the  human  organism.  Though  life  in  moderately  elevated  regions, 
as  the  Jura  and  Auvergne,  seems  to  be  so  beneficial  to  those  who 
dwell  there  constantly,  that  multitudes  come  thither  from  afar  in 
pursuit  of  health ;  and  though  in  regions  situated  at  a  greater  alti- 
tude, as  the  admirable  plateau  on  which  the  city  of  Mexico  stan<ls, 
the  sum  of  the  climatic  conditions  seems  to  offer  hygienic  advantages: 
still  all  are  agreed  that  at  very  great  elevations  there  always  8uper- 
vene,  witli  more  or  less  intensity  according  to  persons  and  circum- 
stances, certain  characteristic  j)erturbationfi  and  discomforts  described 
by  travelers  in  the  Alps,  the  Pyrenees,  the  Andes,  and  the  Himalaya. 

Tiu'se  are,  first,  a  sense  of  fatigue  out  of  ])roportion  to  the  amount 
of  walking  or  of  work  performed.  The  legs  appear  to  become  leaden, 
and  one  feels  a  weakness  in  the  knees.  Then  the  breath  becomes 
short,  difficult,  labored ;  the  pulse  is  quickened ;  the  heart-beats  occur 
isolatedly,  and  reverberate  in  the  head.  Next  come  singing  in  the 
ears,  dimness  of  sight,  and  vertigo.  The  general  sense  of  malaise, 
the  feebleness,  become  such  that  the  traveler  must  rest,  else  he  will 
fall  to  the  ground.  Simultaneously  there  occur  other  symptoms  hav- 
ing their  seat  in  the  digestive  organs,  such  as  nausea  and  vomiting. 
These  various  symptoms,  taken  together,  constitute  mountain-sicknesB 
(mo/  des  montagnes),  which  bears  a  resemblance  to  sea-sickness. 

When  they  first  appear,  a  few  moments'  rest  suffices  to  banish 
them;  this  insttntaoeoos  ratoration  of  strength  and  vigor  sharply 
diatingairiimi  moimta!n*«iekneBB  from  ordinary  fatigue.  But  at  greater 
elevations,  where  graver  symptoms  appear,  such  as  bleeding  from  the 
nose  or  finom  the  lungs,  repose  cannot  bring  back  the  oondition  of  per- 
fect health,  ibiMi|^  it  always  affords  some  relief.  Trayelert  agree  in 
saying  that  a  person  on  horseback  suffers  far  less 'than  one  on  foot. 
On  the  high  plains  of  the  northern  Himalaya,  a  rather  brisk  pace  in 
walking,  the  ascent  of  a  hill  however  low,  the  carrying  of  a  moderate- 
ly heavy  load,  suffice  to  exhaust  one's  strength,  to  cause  him  to  faint, 
Mid  in  some  cases  even  to  produce  death. 

This  is  the  reason  why  aeronauts  are  attacked  much  later  than 
'  those  who  ascend  the  mountain-side.  Ever  since  the  day  when  Mont- 
golfier,  realizing  the  immemorial  aspirations  of  the  human  race,  gave 
to  man  the  means  of  oyercomlug  the  gravity  which  ties  him  to  the  ^ 
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earth,  many  a  bold  aeronaut  lias  tronc  above  the  clouds.  Only  after 
they  have  reached  tiic  heiglit  of  0,000  metres  do  they  usually  expe- 
lience  symptoms  resembling  those  of  mountain-sickness. 

But  on  land  tliese  symptoms  make  their  appearance  at  elevations  j 
far  lower,  and  differing  according  to  locality.    In  the  Alps,  definite 
symptoms  first  appear  at  3,000  metres;  in  the  Bolivian  and  Peruvian 
Andes,  at  4,000  metres ;  higher  still,  in  the  equatorial  Cordillera  and 
on  the  Himalaya.   In  general,  the  elevation  at  which  lliey  first  appear 
depends  upon  that  of  the  line  of  everlasting  snow,  the  lower  limit  of 
mountain-sickness  being  situated  a  little  above  the  f^now-line.  The 
intluence  of  the  temperature  is  very  evident.    As  for  anomalies  spe-  j 
cial  to  circumscribed  localities  or  to  individuals,  the  consideration  of  i 
them  would  take  us  beyond  the  bounds  we  have  set  for  ourselves  here.  i 

These  grave  and  curious  symptoms  have  been  explained  in  many  | 
different  ways  by  travelers,  physicians,  and  experimenters.  As  for 
the  native  mountaineers,  they  solve  the  problem  of  their  origin  by 
referring  them  either  to  supernatural  intervention  or  to  the  influence 
of  noxious  effluvia.  In  the  Andis  these  effluvia  are  reputed  to  be 
of  an  antimonial  nature;  in  the  Himalaya  the  cause  is  supposed  to 
be  vegetal  poisons  given  forth  from  flowers,  niosBes,  etc.  These  by-  | 
potheses  need  not  detain  us. 

Among  the  many  theories  more  or  less  tenable  a  priori,  but  noBO 
of  which  will  stand  the  test  of  experiment,  there  is  one  which  is  al- 
most universally  accei)ted,  and  which  reckons  I)e  Saussurc  among  its 
distinguished  supporters.  It  is  known  that  the  atmospheric  pressure 
on  a  square  centimetre  of  surface  is  1.03  kilogramme.  If  we  multiply  ^ 
this  by  the  immber  of  square  centimetres  of  surface  in  a  man's  body, 
the  product  is  something  enormous.  Take  an  average  case,  a  pressure  i 
of  say  15,000  kilograuimeB.  "We  are  in  cquilil>rium  with  this  great 
pressure,  they  say  ;  lessen  the  pressure,  and  the  result  is  like  the  ap- 
plication of  an  immense  cupping-glass  over  the  entire  surface  of  the 
body.  The  heart's  action  is  now  no  longer  sufficiently  counterbal- 
anced,  and  hence  congestion  and  ha>morrhage  of  the  mucous  mem- 
branes and  of  the  skin,  engorgement  of  the  blood-vessels  of  the  face, 
cerebral  troubles,  and  tiie  rest. 

It  is  amazing  to  find  a  theory  so  plainly  at  variance  with  element- 
ary physical  laws  accepted  by  eminent  men.  "What  would  be  the 
result  if  we  had  to  bear  upon  the  surface  of  the  body  a  pressure  of 
15,000  kilogrammes,  and  if  every  variation  of  the  barometer  added 
or  subtracted  from  this  sum  one  or  two  hundred  kilogrammes? 

Another  theory,  first  offered  by  De  Saussure,  is  far  more  worthy 
of  attention.  "  On  the  top  of  Mont  Blanc  (4,810  metres),"  says  he,  "the 
air  is  nearly  one-half  less  heavy  than  at  the  sea-level ;  hence  it  resnltB 
that  if,  in  a  given  time,  we  pass  through  our  lungs  a  given  volume  of 
air,  that  volume  will  represent  only  about  one-half  the  weight  of  the 
same  volume  of  the  air  to  which  we  are  acenttomed.  Henoe  there 
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must  result  insufficient  respiration,  or,  nioro  ficcurately  speaking,  in- 
sufficient absorption  of  oxygen."  "  The  quickening  of  the  respiration, 
which  tends  to  offset  the  evil,  is  insullicieiit,"  says  Martins,  "  for  it 
would  have  to  be  twice  as  frequent,  and  have  double  amplitude,  iu 
order  to  compensate  the  diminution  in  the  quantity  of  air  inspired.** 
Finally,  Dr.  Jourdanet  adds  that,  "the  pressure  being  re<luced,  the 
oxygen  must  be  dissolved  in  the  blood  in  a  less  proportion  :"  hence  a 
pathological  state  analogous  to  anaemia,  and  whivb  be  calls  anoxy- 
hcemia. 

These  ideas  have  been  met  with  many  objections.  In  reply  to  Do 
Saussure  it  was  said  that  the  atmosphere,  even  at  half-pressure,  con- 
tains a  great  deal  more  oxygen  than  is  needed  for  respiration;  and  in 
reply  to  Jourdanet  that,  according  to  the  researches  of  Fernet,  oxy- 
gen in  the  blood  being  in  the  state  of  combination,  and  not  of  solu- 
tion, its  quantity  does  not  dejtend  on  barometric  pressure. 

My  own  experiments  show  that  De  Saussure  and  Jourdanet  are 
right.  They  further  i)rove  the  sagacity  of  Jourdanet  in  recognizing 
in  the  inhabitants  of  the  Anahuac  plateau  tlje  injurious  influence  of 
low  pressure  which,  though  not  perceptible  in  the  state  of  health,  re- 
veals itself  on  the  slightest  attack  of  disease.  I  need  not  detail  here 
the  long  series  of  experiments  which  have  led  me  to  conclude  that 
the  symptoms  following  diminished  pressure,  whether  slowly  or  rapid- 
ly applied,  are  simply  the  result  of  a  diminution  of  the  oxygen  in  the 
blood;  in  a  word,  that  they  arc  nothing  but  a  sort  of  asphyxia  in  the 
midst  of  the  "pure  and  invigorating  mountain-air." 

Still  I  may  repeat  liere  an  experiment  which  can  be  performed 
wherever  we  have  a  pneumatic  aj»paratus;  this  experiment  clearly 
proves  that  the  lessening  of  the  barometric  pressure  is  of  no  account, 
mechanically,  in  the  production  of  the  phenomena.  These  are  the  re- 
sult rather  of  chcmico-physical  action,  the  blood  not  being  sufficiently 
charj^ed  with  oxygen. 

We  place  a  sparrow  in  tbe  pneumatic  bell-glass  A  (Fig.  1),  which 
commanicateB  with  the  manometric  tube  C E.  The  pressure  is  gradu- 
ally lessened  by  means  of  the  tube  B.  Wlien  the  manometer  shows 
only  80  centimetres*  pressure  in  the  bell-glass,  the  bird  gives  pretty 
aeriouB  evidence  of  suffering ;  at  20  centimetres  it  totters,  reels,  and 
falls  upon  its  side;  at  18  centimetres  it  struggles  violently,  and  would 
die  in  a  few  seconds,  were  I  to  leave  it  in  this  situation.  So  I  quickly 
place  at  a  an  indicator,  to  show  the  height  attained  by  the  meroorial 
oolamn,  and,  opening  the  cock  2>,  I  introduce  into  the  hell-glass  not 
air,  hnt  oxygen  fh>ni  the  India-mbber  bag  0,  At  once  the  bird  be- 
comes himself  again.  I  let  it  breathe  a  little  while,  and  again  I 
diminish  the  pressure  as  before.  But  now  we  reach  80  centimetres, 
S5  centimetres,  without  difficulty;  not  till  we  reach  20  centimetres 
does  the  bird  appear  to  show  some  little  signs  of  discomfort;  we 
reach  18  centimetres,  a',  a  preesure  much  less  than  before,  and  yet  the  ^ 
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life  of  the  bird  is  plainly  not  at  all  endangered.  If  I  were  to  admit 
oxygen  once  again,  I  might  diminish  the  pressure  still  more. 

Hence  it  appears  that  it  is  not  the  lowering  of  mechanical  pressure 
that  produces  the  symptoms,  but  the  low  tension  of  the  oxygen  of  the 


Fn*  1« 


dilated  air,  which  low  tension  prevents  the  oxygen  from  entering  the 
blood  in  sufficient  quantity. 

This  experiment  I  have  made  not  only  with  sparrows,  but  also  on 
my  own  person  ;  and  in  the  latter  case  the  results  are  quite  as  strik- 
ing as  in  the  former,  and  I  dare  affirm,  without  vanity,  no  less  inter- 
esting. 

By  the  kindness  and  liberality  of  Dr.  Jourdanet,  I  have  been  en- 
abled to  set  np  in  the  physiological  laboratory  of  the  Sorjbonne  great 
apparatus,  by  the  aid  of  which  I  have  studied  the  effects  of  compressed 
and  dilated  air.  The  dilated  air-chamber  consists  of  two  cylinders  of 
riyeted  sheet-iron,  from  which  the  air  is  gradually  exhausted  by  means 
of  a  steam-pump  (Fig.  2). 

This  apparatus  I  have  entered,  taking  with  me  a  large  India*fiib1)er 
bag  filled  with  oxygen.  Aa  the  pomp  began  to  work,  I  experieoced 
all  the  well-known  symptoms  of  mountain-sickness,  viz.,  quickening  of 
respiration  and  pulse,  which  was  considerably  augmented  by  the  least 
movement ;  sense  of  loathing,  nausea,  sensorial  and  intelleotoal  pertur* 
hation.  I  felt  indifferent  to  everything  and  incapable  of  action.  On 
one  occasion,  having  counted  my  pulse-heats  for  one-third  of  a  minute, 
I  tried  to  multiply  the  number  of  beats  by  three,  but  could  not  ao  it^ 
and  so  was  obliged  to  write  on  my  bit  of  paper,  "  It  is  too  difficolt.'' 
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Bat  all  these  Bymptomn  disappeared  as  by  enchantment  so  soon  as  I 
Te«pired  some  of  the  oxygen  in  the  bag ;  returning,  however,  when  I 
A^in  breathed  the  air  of  the  cylinder. 


Fig.  3  gives  the  details  of  one  of  these  experiments.  In  this  figure 
the  times  of  the  different  stages  of  the  experiment  are  given  at  llie 
foot :  just  above  this  is  seen  the  curve  which  represents  the  rate  of 
pulsation ;  and  above  this  another  curve,  showing  the  barometric  press- 
ure in  centimetres :  the  figures  in  the  left-hand  margin  represent  the 
changes  of  pressure  and  pulsation.  It  will  be  seen  that,  as  the  pressure 
is  diminished,  the  pulse  is  accelerated.  Thus,  the  pressure  being  42 
centimetres  (answering  to  the  elevation  of  Mont  Blanc),  the  pulse- 
rate,  which  at  the  beginning  of  the  experiment  was  60,  rose  to  84. 
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At  this  moment  I  took  two  or  throe  inhalations  of  oxygen,  and  at- 
ouee  the  pulse  fell  to  71.  Then  I  omitted  the  oxygen,  and  moved  a 
little,  when  the  pulse  rose  to  100,  falling  again  to  70  when  I  returned 
to  the  oxygen.  Ten  times  during  an  interval  of  one  hour  and  tw  enty 
minutes,  and  with  the  pressure  ranging  between  40  and  50  centimetres, 
1  al  will  produced  these  sudden  oscillations,  causing  my  pulse  instant- 


ly to  rise  or  fall  20  beats.  I  may  add  that  this  is  an  experiment  which 
I  do  not  mean  to  repeat,  having  suflTered  during  that  evening  slight 
congestive  symptoms,  which  I  attributed  to  these  sudden  changes  of 
cerebral  circulation. 

On  the  other  hand,  those  experiments  in  which  oxygen  is  respired 
continuously  are  not  followed  by  any  injurious  effects.    Fig.  4  statea 
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the  results  of  that  one  of  my  experiments  in  which  I  reached  the  low- 
est degree  of  pressure.  My  pulse  had  grown  more  frequent,  having 
risen  from  60  to  86;  the  pressure  was  then  only  40  centimetres.  1 
now  began  to  inhale  oxygen  from  the  bag,  and  at  once  the  pulse  fell 
to  65,  at  which  point  it  stood  during  the  remainder  of  the  experi- 
ment, and  at  last  even  fell  to  48.  In  the  mean  while  the  pressure  had 
fallen  to  246  millimetres.    This  is  exactly  thb  pressure  on  the  highest 


summit  of  the  Himalaya — the  sain<'  ileLirci'  of  |»n'ssnn'  wliicli  was  so 
near  proving  fatal  to  (ilaisher  and  Coxwill;  I  niHlicil  tlii>^  point 
without  the  slightest  sense  of  discoinfort,  or,  to  s|m  ak  mon'  accurately, 
the  unpleasant  sensations  I  foil  at  the  lu'i^imiiiiLr  Ii:h1  i  iitin  ly  disap- 
peared. A  bird  in  the  cyliiulor  witli  iiic  wa>  l«  ;iiiiiiir  on  om-  <i<lc,  and 
very  sick.  It  was  my  wish  to  rontiiuu- th«' c\|M  riiiu  iit  till  the  bird 
died,  but  the  steam-pump,  conspirinir,  as  I  Mi<iM  <  t.  with  tin-  )>eople 
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who  were  watching  me  througli  glass  peep-holes,  would  not  work,  and 
so  I  hud  to  return  to  normal  pressure.  I  placed,  for  a  moment,  tlie 
oxygen-tube  under  the  beak  of  the  bird,  and  at  once  he  recovered. 

Two  other  persons  have,  like  myself,  entered  these  cylinders,  ex- 
periencing the  same  symptoms,  and  deriving  the  same  benefit  from 
the  use  of  oxygen  :  these  are  Messrs.  Croce-Spinelli  and  Sivel.  Croc<3, 
who  was  very  sensitive  to  reduced  pressure,  had  turned  black  at  tlie 
lips  and  on  the  ears,  and  could  hardly  see  his  paper,  when  he  decidod 
to  have  recourse  to  the  oxygen.  The  efiect  was  instantaneous,  lK)tli 
upon  him,  who  at  once  was  able  to  write,  and  upon  me,  who  oV)served 
with  some  anxiety  the  purple  color  oi'  biB  ear,  and  was  about  to  let 
in  air. 

Fresh  from  these  experiments,  Oroo/'-Sj)inelli  and  Sivel  made  tlicir 
ascension  of  March  22,  1874,  during  which  they  rose  to  the  height  of 
7,500  metres  (a  pressure  of  30  centimetres).  The  faintness,  the  dis- 
ordered vision,  and  the  nausea,  disappeared  every  time  they  "drank  a 
little  oxygen,"  as  Sivel  would  say. 

On  the  15th  of  April,  1875,  they  made  anotlicr  ascension,  in  com- 
pany with  Gaston  Tissandier.  I  was  not  then  in  Paris,  and  hence 
could  not,  as  on  the  former  occasion,  superintend  the  making  of  the 
oxvLreii-baLrs,  I  would  surely  have  made  them  larger,  but  prob- 
ably 1  should  no  more  than  any  of  you  liave  dreamed  of  what  was 
the  true  cause  of  the  catastrophe  which  followed.  The  oxygen-tube 
hunji;  at  a  certain  height  above  their  heads,  and,  knowing  that  they 
had  but  very  little  of  that  gaseous  cordial,  they  economized  it  against 
the  moment  when  they  should  be  more  seriously  attacked  by 
sickness.  But,  when  they  wanted  to  take  hold  of  the  tube  and  to 
apply  it  to  their  mouths,  their  arms  were  paralyzed. 

This  terrible  ooonrrence  ought  to  be  a  lesson  of  prudence,  but  it 
must  not  serve  as  a  pretext  for  discouragement.  Croce-Spinelli  and 
Styel  died  at  8,600  metres,  with  a  pressure  no  greater  than  that  reached 
by  me  without  the  slightest  shadow  of  unfavorable  symptoms,  and  it 
will  be  easy  to  devise  measures  which  will  insure  the  aeronaut  against 
an  attack  of  sudden  paralysis.  As  for  the  value  of  ascensions  to  great 
heights,  I  am  smprised  to  see  it  questioned  by  eminent  men.  What 
could  be  a  more  curious  object  of  in<|iiii7,  from  the  point  of  view  of 
the  meteorologist,  than  that  aerial  zone,  10  or  12  kilometres  in  depth, 
in  which  are  developed  rain,  hail,  and  snow  storms?  It  is  not  wise  to 
assign  limits  either  to  hnman  activity  or  to  the  usefulness  of  scientific 
researches. 

But  to  return  to  the  theory  of  the  symptoms  produced  by  decom- 
pressio}}.  The  experiments  made  in  the  cylinders  demonstrate,  be- 
yond the  possibility  of  doubt,  that  these  symptoms  depend  solely  on 
the  tension  of  the  oxygen  in  the  air  respired  ;  an  aeronaut  breathing 
oommoa  air  (21  per  cent,  oxygen)  at  one-half  common  atmospheric 
pressure  is  precisely  in  the  same  condition  as  a  man  who,  at  normal 
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preasQiey  breathes  air  that  holds  only  one-half  the  normal  proportion 
of  oxygen.  Consequently,  he  is  subject  to  conditions  of  insafficient 
oxidation,  and  tli  reutened  with  asphyxia.  Henoe  his  rapid  respiration, 
in  the  effort  to  introdnoe  into  the  blood  the  oxygen  which  ia  lacking; 
hence,  too,  the  accelerated  palpitation  of  the  heart,  and  neryoos  and 
muscular  debility. 

But  if  the  traveler  whose  blood  is  thus  impoverished  keeps  pef^ 
fectly  still,  he  will  not  suffer  much,  for  it  needs  very  little  oxygen 
to  support  the  body  in  the  state  of  immobility.  But  if  he  stirs  about, 
if  he  tries  to  lift  the  weight  of  his  body  by  climbing,  then  he  has  need 
of  more  oxygen  than  is  contained  in  the  blood;  and,  as  this  is  not  to 
be  had,  the  symptoms  of  mountain-sickness  make  their  appearance, 
and  the  only  hope  of  relief  is  in  repose.  This  is  the  reason  why 
a6ronaats,  who  perform  no  work,  experience  ^  balloon^sickness"  at  a 
far  greater  elevation  than  movntain-cUmbers-ezperienoe  the  symptoms 
to  which  they  are  liable. 

The  cooler  the  air,  the  earlier  the  appearance  of  the  symptoms. 
When  it  is  warm,  the  traveler  needs  only  a  small  qnantity  of  oxygen 
to  keep  up  the  bodily  temperature.  But,  when  the  air  is  cold,  the  loss 
of  bodily  heat  increases,  and  hence  the  need  of  a  more  intense  calorific 
oxygenation.  But  how  can  this  be  attained  if  the  blood  does  not 
contain  enough  oxygen?  This  is  the  reason  why,  as  I  have  already 
staled,  mountain-sickness  makes  its  appearance  much  earlier  in  the 
Alps  than  in  the  Himalaya. 

OoMPBEssED  Air. — ^For  thirty  years,  physicians,  following  the  foot- 
steps of  Junod,  Pravaz,  and  Tabari6,  have  made  use  of  compressed 
air  in  the  treatment  of  sundry  diseases,  and  they  have  produced  re- 
markable results  in  cases  of  anoemia,  passive  haemorrhage,  chronio 
bronchitis,  and  emphysematous  asthma.  This  I  merely  note  in  pass- 
ing. Among  the  physiological  phenomena,  all  observers  have  noted 
a  diminution  in  the  number  of  the  heart-beats  and  of  the  respirations, 
and  an  increased  amplitude  of  the  latter.  Physicians  commonly  em- 
ploy a  pressure  of  only  one-third  or  one-half  of  an  atmosphere,  while 
I  have  specially  studied  pressures  of  several  atmospheres. 

These  great  pressures  have  been  employed  in  various  industries  for 
a  few  years  past,  but  more  especially  in  submarine  diving  and  in  sink- 
inc^  piers  for  bridcjcs. 

In  submarine  divinpr,  the  divet  incloses  his  head  in  a  metal  helmet 
with  glass  eye-pieces.  Into  this  helmet,  by  means  of  a  pump,  com- 
pressed air  is  driven  with  force  sufficient  to  expel  it  again  through 
special  orifices.  Thus  there  is  established  an  equality  of  pressure  be- 
tween the  water  around  the  diver  and  the  air  he  breathes,  and  this  is 
the  conditio  nine  qua  non  of  his  being  able  to  live  beneath  the  water. 
r#ead-weighted  shoes  and  a  water-proof  dress  complete  the  outfit. 
Messrs.  Rouqnayrol  and  Denay rouse  have  made  the  diver  inde- 
pendent of  the  lighter  or  vessel  from  which,  prior  to  their  impove- 
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mentB,  he  could  not  waoder  away,  and  this  they  have  done  by  strap- 
ping  upon  his  back  a  compressed-air  receiver  which  works  very 
ingenioasly.  Divers  who  fish  in  this  way  for  coral,  pearls,  sponges, 
etc.,  descend  to  the  depth  of  forty  metres,  and  the  air  they  breathe  is 
under  a  pressure  of  five  atmospheres. 

The  apparatus  used  in  erecting  bridge-piers  is  a  great  improvemeut 
on  the  old  diving-bell.  The  discovery  of  the  principle  involved  in 
these  is  due  to  M.  Triger,  who,  in  1841,  applied  it  to  the  construction 
of  mine-gallei-ies  under  the  Loire.  Nothing  can  be  simpler  than  this 
principle:  it  is  employed  by  children  when  they  amuse  themselves  by 
blowing  into  a  half-submerged  tube,  and  causing  the  air  to  issne  In 
bubbles.  The  apparatus,  reduced  to  its  simplest  expression,  may  be 
described  as  follows :  A  tube  of  the  length  proposed  for  the  pier  is  let 
down  to  the  bottom  of  the  river.  It  is  capped  with  a  chamber,  into 
which  is  forced  compressed  air.  This  air  expels  the  water  from  the 
lower  end  of  the  tube,  and  passes  out  just  as  in  the  child's  play.  The 
workmen  can  then,  by  means  of  a  system  of  doors,  as  seen  in  Fig.  5, 
descend  to  the  bottom,  and  there  dig  for  the  foundation  of  the  pier. 
As  the  soil  is  removt'd,  the  tube  descends  by  its  own  weight;  it  is 
leDgthoncd  by  the  addition  of  snccessiN  e  sections,  till  the  solid  rock 
is  readied.  The  cjflinder  is  now  hUed  with  bhton  and  the  pier  is 
complete. 

In  these  apparatus  workmen  have  also  been  subjected  to  pressures 

as  high  as  five  atinospheres. 

Now,  both  among  divers  and  workmen  in  these  tubes,  symptoms 
have  been  noted  often  so  serious  as  to  terminate  fatally.  First  there 
is  an  intolerable  itching,  ealled  by  the  workmen  "the  fleas"  (puces) ; 
then  violent  pains  in  tlic  muscles  and  joints  which  have  done  most 
work;  paralytic  symptoms,  particularly  in  the  lower  limbs,  which 
often  are  persistent  and  fatal;  finally,  sudden  death.  Of  160  men  era- 
ployed  on  the  foundations  of  the  St.  Louis  (Missouri)  Bridge,  thirty 
were  seriously  attacked,  and  twelve  died. 

You  are  welcome  to  all  the  hypotheses  invented  by  the  fertile 
minds  of  physicians  to  explain  these  redoubtable  troubles.  Quite  as 
a  matter  of  course,  we  find  here,  first  of  all,  the  mechanical  explana- 
tion: "Wlienaraan  enters  the  tube,"  says  one  author,  "he  i?,  flat- 
tened Old f'  {aplati).  Very  likely,  indeed,  if  we  admit  that  at  the 
pressure  of  three  atmospheres  4,500  kilometres  more  weighs  upon 
our  body.  But,  happily,  we  are  saved  from  this  fate  by  elementary 
physics. 

The  workmen  in  the  tube  at  Kehl  had  a  saying,  as  is  usual  among 
workmen  everywhere ;  it  is  one  full  of  acuteness  and  depth :  *'  You 
pay  when  you  leave."  It  is  decompression  and  not  compression  that 
does  the  mischief. 

But  how  does  decompression  act?  Very  simply  indeed.  Hero  in 
this  glass  jar  is  a  rat  subjected  to  ten  atmospheres.    I  now  turn  a 
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<H>Gky  and  in  ft  momant  b^lug  the  ammal  iMok  to  normal  pressure ;  he 
tarns  aroand  two  or  three  times  and  drops  dead.  Were  Fto  make  an 
Autopsy  now,  I  should  find  the  heart  and  the  great  vessels  fhll  of  gas; 
mo  great  is  the  amount,  that  once  I  drew  off  fifty  cubic  eentimetres  of 
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^  from  the  vessels  of  a  cat  4$eompnned  in  this  way.  This  gas  is 
nitrogen  with  a  little  carbonic  acid. 

The.  process  is  as  follows:  The  animal  by  breathing  compressed 
4|if  eha^ges  its  bjood  with  air  in  the  proportions  indicated  by  physical 
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law ;  on  the  normal  presanre  Mug  restord^  the  gaaes  with  whioh  it  was 
BnperMtnrated  pm  into  the  firee  state.  It  is  like  drawing  the  eork  of 
a  bottle  of  beer.  The  oxygen  oomhIiieB  on  tiie  spot,  but  the  nitrogen 
is  at  once  set  firee,  and  carries  wiih  it  oaibonio  add  in  becoming  dis- 
engaged.  Death  is  explained  by  the  airest  of  the  oifonlation. 

Bnt  it  must  not  be  supposed  that  the  action  of  compressed  air  ia- 
harmless.  If  we  subject  a  sparrow  to  a  pressure  of  twenty  atmos* 
pheres,  it  will,  after  a  few  minutes,  be  seised  with  tremors,  increasing 
to  most  violent  conYulsions— conviilsions  stronger  than  those  of  teta>. 
nus  or  of  strychnine-poisoniDg — ^and  the  bird  soon  dies.  These  terriUo 
symptoms  are  not  the  result  of  compression,  as  I  have  been  able  ta 
prove  by  two  experiments.  In  the  first  place,  they  can  be  prodnced 
at  the  pressure  of  five  atmospheres,  provided  pure  oxygen  be  used 
instead  of  air,  which  latter  has  no  special  effect  at  this  pressure* 
Secondly,  they  do  not  make  their  appearance  if  the  air  salirjeeted  to- 
twenty  atmospheres'  pressure  is  very  poor  in  oxygen. 

Thus  it  is  the  oxygen  that  is  to  blame.  Oxygen  at  too  high  a  * 
degree  of  tension  destroys  animal  life.  Long  I  hesitated  to  character^ 
iaeaa  a  poison  the  nursing  father'?  of  everything  that  Htos,  but 
there  was  no  help  for  it.  Oxygen,  which  gives  us  life,  slays  also, 
when  administered  in  too  strong  a  dose.  I  have  had  to  study  thor^ 
oughly  this  paradoxal  poison  to  determine  the  different  effects  of 
varying  doses,  and  its  action  upon  our  tissues. 

Here  a  new  surprise  awaited  me.  Having  seen  a  sparrow  killed 
by  oxygen,  I  supposed  that  this  agent  must  have  accelerated  organic 
combustion,  thus  consuming  all  the  material  which  goes  to  maintain 
the  animal  heat.  But  great  was  my  astonishment  when  the  ther- 
mometer  indicated  in  animals.laboring  under  strong  convulsions  a  fall 
of  several  degrees  in  the  temperature.  The  analysis  of  other  phe* 
nomena  confirmed  this  first  observation,  and  led  me  to  the  strange 
conclusion  that  oxygen  in  excess  kills  by  interfering  with,  arresting^ 
the  intra-organic  oxydation. 

The  effects  of  this  powerful  agent  begin  to  be  distinctly  felt  at  the 
pressure  of  about  five  atmospheres.  Perhaps  they  might  be  noticed 
at  a  lower  pressure,  and  I  am  inclined  to  attribute  to  this  cause  tbo 
unfavorable  flyraptoms  presented  by  workmen  who  have  spent  several 
months  in  compressed  air ;  but  tUs  is  a  complex  problem.  In  any 
ease,  if  the  necessities  of  industry  subject  men  to  pressures  higher  than 
six  atmospheres,  they  will  be  in  danger  not  only  at  the  instant  of  de- 
compression, but  even  from  the  effects  of  the  compression. 

Oxygen  at  a  high  tension  kills  not  only  the  higher  animals:  it 
acts  alike  on  vertebrates  and  invertebrates,  iinimals  atrial  and  aquatic, 
plants  and  animals,  big  and  little,  even  microscopic  organisms.  Its 
eflects  upon  the  latter  are  highly  interesting. 

From  the  admirable  researches  of  Pasteur  it  appears  that  the 
phenomena  of  fermeutation  are  of  two  kinds.  One  set  of  phenomena 
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are  correlated  with  the  development  of  microscopic  organisms;  this  is 
fermentation  proper.  The  other  set  are  dependent  npon  the  action  of 
amorphous  soluble  substances ;  this  is  diastasic  fermentation.  Now, 
oxygen  in  a  state  of  tension  arrests  the  former  class  of  phenomena^ 
"but  in  the  latter  class  it  is  without  any  action. 

Thus  we  can  entirely  prevent  the  fermentation  of  must,  the  sour- 
ing of  wine,  the  putrefaction  of  meat,  etc.,  by  means  of  oxygen  in  the 
state  of  tension.  This  work  once  done,  we  may  restore  the  normal 
pressure,  and  then,  provided  germs  from  without  are  excluded,  no 
true  fermentation  will  occui*. 

I  once  hoped  to  be  able  in  this  way  to  preserve  meats,  eggs,  etc., 
"but  this  was  an  illusion.  The  substances  do  not  become  piitrid,  but, 
in  consequence  of  a  pseudo-fermentation,  which  sours  tliem,  they  ac- 
quire a  disagreeable  taste,  which  takes  from  the  process  all  its  indas> 
trial  value. 

At  the  close  of  this  long  discourse  I  would  call  attention  simply  to 
one  consideration.  Atmospheric  pressure  acts  a  far  more  important 
part  in  the  life-conditions  of  organisms  than  is  commonly  supposed. 
If  we  go  back  to  the  primordial  geological  ages,  we  may  regard  as 
highly  probable  the  hypothesis  that  the  pressure  was  then  much  higher 
than  now.  This  must  be  taken  into  account  when  we  investigate  the 
origin  of  life.  But,  if  we  look  to  the  future,  it  is  plain  that  the  press- 
ure will  go  on  steadily  diminishing,  just  as  the  amount  of  water  on 
the  earth's  surface  diminishes;  and  hence  all  living  things  are  doomed 
— after  the  lapse  of  countless  ages,  it  is  true — to  perish  by  asphyxia 
from  the  lessening  of  the  atmospheric  pressure.  Hence  the  limits  of 
life  upon  the  globe  are  fixed  on  the  one  hand  by  an  excess,  aud  on  the 
Other  by  a  lack,  of  pressure. — I^evue  Scient\figue, 


HEAT  AND  MOTION,  AND  POLITICAL  ECONOMY. 

THE  law  of  the  mechanical  equivalent  of  heat  may  be  summed 
up  in  the  following  propositions,  viz, : 
The  heat  required  in  order  to  raise  a  given  weight  of  w^ater  one 
centigrade  degree  of  temperature  can  also  lift  the  same  weight  1,300 
feet,  or,  more  exactly,  424  metres.    Thus  to  the  unit  of  heat  there 
corresponds  a  definite  amount  of  work. 

Conversely,  a  given  amount  of  work  produces  also  a  definite 
amount  of  heat;  in  other  words,  there  is  required  un  Minount  of  work 
equal  to  1,300  foot-pounds,  in  order  to  raise  the  temperature  of  one 
pound  of  water  one  centigrade  degree. 

Heat  and  motion,  therefore,  are  convertible. 

Cb^ical  prooetses  are,  in  the  last  resort,  the  true  sources  of  heat.  ^ 
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Here  only  a  certain  portion  of  the  heat  reappears  in  the  shape  of 
available  mechanical  work,  the  proportion  for  tlic  sti  am-engine  being 
one-twentieth  of  the  heat  produced  by  coml)ustion  of  coal,  and  in  the 
human  body  one-si  xth  of  the  heat  developed  by  the  couversioD  of  the 
bodily  constituents. 

Every  one  knows  what  a  revolution  this  law  has  brought  about  in 
physics  and  mechanics:  it  has  added  a  new  chapter  to  physiology. 

There  is  only  one  science  which,  so  far,  has  drawn  no  advantage 
from  the  discovery  of  the  source  of  force  and  work,  and  that  is  no 
other  than  the  very  science  of  work,  or  political  economy— in  Grer^ 
man ,  T ^olkff  w  Irtlischaftslehre. 

The  grandest  discovery  in  the  doctrine  of  forces  is  as  yet  not  even 
mentioned,  far  less  turned  to  account,  in  a  science  whose  object,  never- 
theless, is  simply  force — work. 

But,  then,  this  science  is  called  Wirthschaftslehre.  Surely  no 
other  name  could  so  ill  denote  the  thing  as  this,  and  1  confess  that  I 
have  always  had  an  aversion  against  calling  honest  work  by  such 
a  name.  Wirthsc/iaftiilehre  suggests  ideas  as  remote  as  possible  from 
economy — taverns  and  tavern-keeping.  Far  better  is  the  Anglo- 
French  term  of  political  economy.  If  we  must  have  a  German  name 
for  the  idea,  let  it  be  simply  Arbeitswisaenschaft — the  science  of 
work — for  political  economy,  from  tirst  to  last,  has  to  do  with  nothing 
but  human  liibor  and  its  relations.' 

But  if  we  call  this  science  no  longer  Volkstcirtfischaft^  or  political 
economy,  but  the  science  of  labor,  the  very  name  will  clearly  show 
that  it  can  rest  on  no  other  basis  save  the  law  of  energy,  of  motion — 
the  great  law  of  the  mechanical  equivalent  of  heat.  For  work,  includ- 
ing human  work,  is  motion,  and  motion  is  heat.  Of  course,  political 
economy  docs  not  touch  on  the  laws  of  nutrition,  the  laws  of  food- 
substancea  or  their  transformation,  for  that  is  the  province  of  chemis- 
try and  physiology.  Political  economy  has  to  do  only  with  the  value 
of  work,  its  price,  and  thence  explains  tlie  phenomena  of  the  market. 
Labor  is  the  natural  process  whose  social  relations  are  known  as 
political  economy.  The  fundamental  idea  which  political  economy 
derives  from  labor  is  that  of  value.  The  production,  the  consump- 
tion, and  the  exchange  of  values  (  Werthschajfung ,  Werthvfvbrauch^ 
Werthtausch)^  are  the  three  principal  divisions  of  the  science  of  po- 
litical economy. 

In  scii?nce  there  is  no  question  that  the  value  of  a  thing  must  ex- 
press only  the  human  labor  expended  on  it.  Price  is  the  sum  of  the 
values  that  are  given  in  order  to  move  the  will  of  the  owner  to  re- 
nouncement of  his  right  in  the  thing,  his  possession  and  his  enjoyment 
of  the  work  embodied  in  the  tiling.    The  idea  of  value  requires  deter- 

'  For  the  bonofit  of  the  reader  who  is  aot  acquainted  with  German,  it  may  be  well  to 
explain  tluit  in  that  language  the  ordinary  meaning  of  the  word  WirA  Ui  hoot,  innlieeper; 
and  of  WirUuctiofly  innkecping,  tayem,  public-house. 
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mination  of  a  value  unit,  for  only  thus  can  we  know  the  value ;  or, 
to  speak  more  exactly,  only  thus  can  we  conceive  the  labor  expended 
on  the  thing.  We  must  be  able  to  say,  not  only  that  l&bor  has  beea 
expended  on  the  tliing,  but  also  how  much. 

Marx  was  the  first  to  essay  the  determination  of  a  valiu  -unit.  This 
he  found  in  a  fixed  term  of  "  labor-time,"  usefully  expt'iuitMl  in  the 
work.  But  time  is  no  measure.  The  measure  must  be  a  thbuj^  if  it 
is  to  be  cognizable  at  all,  and  such  a  measure  is  presented  to  us  only 
in  Mayer's  law. 

For,  if  work  be  equal  to  motion,  and  motion  to  heat,  then  a  given 
amount  of  work  (task)  can  also  be  regarded  as  equal  to  the  amount 
of  materials  expended  in  producing  the  heat  required  for  such  work 
(motion).  And  hence,  just  as  we  compare  a  given  net  amount  of  effect 
from  a  steam-engine  with  the  coal  expended,  so  may  we  compare  a 
certain  amount  of  work  with  the  amount  of  food  expended  in  ])r()(lnc- 
ing  it ;  and  since  wheat  contains  all  the  essential  elements  of  nutrition, 
we  may  compare  a  task  with  the  quantity  of  wheat  expended  in  per- 
forming it.  Where  a  day's  wages  is  paid  in  the  shape  of  a  day's 
provisions  we  have  a  crude  example  of  the  application  of  this  theory. 

Hence,  as  natural  forces  are  gratuitous,  the  value  of  a  thing  ex- 
presses the  amount  of  food  expended  in  its  production  ;  and  the  value- 
unit  is  a  iixed  quantity  of  this  food,  say  so  much  as  is  won  by  a  day's 
work. 

Exchange  of  values  is  effected  with  the  aid  of  a  thing  in  whicli  are 
expressed  the  food-units  required  for  its  production;  tliis  is  metal 
coin.    Hence  exchange-metal  is  both  value  and  an  index  of  value. 

Mayer's  law  furthermore  gives  the  law  of  wages.  The  workman 
must  get  back  what  he  has  expended  in  his  labor  in  the  shape  of  food  ; 
and  this  expenditure  must  be  supposed  to  cover  the  cost  of  his  bring- 
ing up  and  development,  as  also  provision  against  old  age  when  he  can 
no  longer  work. 

The  idea  of  capital,  too,  and  especially  of  the  justification  (B&reek' 
iigung)  of  capital,  falls  under  Mayer's  law.  Experience  teaches  that 
the  amount  of  food-material  gained  by  labor  is  in  excess  of  that 
expended  in  labor.  This  excess  is  capital  in  the  strict  sense,  perfectly 
justified  capital. 

In  virtue  of  the  law  of  equal  wages  for  equal  work,  every  one,  even 
though  he  does  not  produce  (if  we  may  so  speak)  food-stuffs,  is  enti- 
tled to  the  same  surplus  in  recompense  (food-stuffs)  that  he  would 
have  earned  by  work  expended  in  the  production  of  food-stofft. 

Perhaps  it  will  he  objected  that  Mayer's  law  applies  to  bodily 
labor,  not  to  mental ;  hot  here,  too,  it  holds  good.  The  natoral  forces 
are  gratuitous :  it  Is  only  hnman  labor  that  produces  value.  Now  to 
natural  forces  belong  not  only  the  materials  of  the  animal,  vegetable, 
and  mineral  kingdoms,  hut  also  intellectnal  qualities,  even  genius 
itselt 
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Genius  is  a  natural  force  which  possesses  a  value  only  in  so  far  as 
work  has  been  expended  in  developing  and  applying  it ;  this  work 
produces  values  by  consuming  valnes. 

All  mental  labor  is  at  the  same  time  brain-labor.  The  brain  con- 
sumes a  certain  amount  of  food-material.  Of  course,  all  the  other 
involuntary  bodily  movements  which  go  on  simultaneously  with  the 
brain-movements,  as  also  the  necessary  periods  of  rest,  must  be  taken 
into  account  in  estimating  the  value  of  the  products  of  mental  labor. 

Here,  too,  a  definite  amount  of  food-substances  gives  a  definite 
quantity  of  (mental)  work. — Das  Audand, 

• 

ON  HEREDITY  IN  NERVOUS  DISEASES. 

Br  SUQ£N£  DUPUY,  M.  D. 

■ 

THE  facts  wliich  I  propose  to  consider  in  this  paper  have  been 
brought  to  light  by  means  of  the  experimental  method.  They 
are  very  interesting,  botli  physiologically  and  psychologically  viewed. 
I  siiall  occupy  myself  with  the  physiological  aspects  only,  and  their 
bearing  on  human  pathology.  Psychology  is  beyond  my  province. 
Moreover,  I  conform  myself  to  the  saying  of  Montaigne,  that  deduc- 
tions are  very  difficult  to  draw  in  psychological  science,  for  ^^co7/ime/tt 
cognoit  on  la  semblance  de  ce  de  quoi  on  ne  cognoit  point  Peasence^^^  * 
Most  of  the  facts  observed,  of  hereditary  transmission  of  nervous 
disorders,  were  put  on  record  many  years  ago  by  my  eminent  friend 
and  teacher  Dr.  Brown-Sequard.  Some  I  have  observed,  together 
with  him,  during  the  years  that  I  was  his  assistant,  and  others  I  have 
discovered  quite  lately. 

.  The  disorders  which  were  inherited  had  all  been  artificially  in- 
duced in  animals  for  the  sake  of  experimentation.  Very  great  care 
was  taken  in  all  oases  to  avoid  causes  of  enor,  and  I  am  positive  that 
they  were  got  rid  of  completely. 

It  will  be  seen  that  lesions  which  affect  not  only  nutrition  of 
parts,  but  also  the  higher  functions  of  the  nervous  system,  can  be  de^ 
veloped  by  hereditary  tendencies,  when  artificially  provoked,  through 
those  nerves  which  minister  to  organic  functions — ^belonging  to  the 
so-called  sympathetic  system. 

It  is  well  known  that  a  system  of  nerves  exists  in  all  animals 
which  have  a  circulation,  and  which  apparently  has  no  other  functions 
but  to  control  the  blood-vessels,  to  regulate  the  flow  of  the  blood 
through  them.  This  nervous  system  is  called,  therefore,  the  vaso- 
motor system ;  it  is  also  termed  the  sympathetic. 

'  How  can  one  know  the  like  of  that  of  which  one  knows  not  the  essence  ? 
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It  has  been  disoovered  that  when  a  branch  of  that  nerrous  system 
is  sectioned,  is  separated  from  its  centre,  the  blood-yessel  with  which 
it  is  connected  almost  at  once  enlarges:  its  calibre  increases,  more 
blood  passes  through  it  daring  a  given  time,  etc.  Bnt  i^  now,  this 
separated  end  of  the  nenre  is  irritated,  the  reyerse  phenomena  are 
seen:  the  blood-yessel  contracts,  its  calibre  diminishes.  When  small 
arteries  are  experimented  npon,  the  calibre  becomes  so  small  that 
blood-corpnscles  no  longer  succeed  in  passing  through  it  So  that  it 
becomes  eyident  that  that  neryous  system  has  a  great  function  to  per- 
form with  regard  to  the  nutrition  of  all  the  parts,  or  rather  of  eyery 
organ  in  the  body,  including,  of  course,  the  central,  L  e.,  the  splno- 
cerebral  nervous  system,  for  the  blood  is  the  life  of  the  anatomical 
elements."  The  materials  which  compose  animal  bodies  are  endowed 
with  properties  which  diifer  in  eyery  diffisrent  tissue:  for  instance,  we 
say  that  the  muscular  tissue  has  the  property  of  contracting.  These 
properties  of  tissues  deyelop  functions:  for  example,  the  contraction 
of  the  ciliary  muscle  permits  correct  yision ;  but  it  is  eyident  that  if 
the  tissue  does  not  keep  up  the  process  of  nutrition,  L  e.,  assimilation 
and  disassimilation,  which  it  can  only  do  by  the  agency  of  the  blood 
which  carries  to  it  new  materials,  and  remoyes  effete  elements,  its 
properties  are  impaired  and  its  functions  are  consequently  peryerted. 
This  point  being  understood,  I  proceed  to  relate  the  experiments : 

If  in  a  Guinea-pig,  for  instance,  that  portion  of  the  yaso-motor 
branch  which  is  in  connection  with  the  carotid  artery  in  the  neck, 
— which,  therefore,  regulates  the  blood-supply  of  some  part  of  the 
brain,  of  the  ear,  of  the  fiMse,  and  of  the  eye— be  divided,  or,  better 
still,  if  the  ganglion  from  which  that  branch  springs  be  removed,  we 
see  that  the  entire  half  of  the  head  of  the  animal,  on  the  side  on 
which  the  operation  has  been  performed,  becomes  hotter,  and  on  ex- 
aminin;^  more  closely  we  discover  that  the  increase  of  heat  is  due  to 
the  fact  that  the  blood-vessels  allow  more  blood  to  pass  through  them, 
that  the  nutrition  of  the*  parts  is  increased,  and  therefore  the  heat  also 
increases ;  and  wc  see  that  the  upper  eyelid  of  the  animal  drops  a  little, 
being  in  a  state  of  hypersemia— that  is,  its  capillaries  ^  distended — 
that  the  secretion  of  tears  is  increased  so  that  the  eye  is  wet,  that  the 
pupil  of  the  eye  is  contracted  because  of  more  blood  in  the  ciliary 
system,  etc.  The  ear  also  becomes  hotter,  and,  if  the  animal  is  white, 
we  can  see  that  the  ear  which  before  was  white,  with  some  blood- 
vessels stretching  across,  is  now  become  red,  and  presents  a  very 
rich  network  of .  capillaries,  which  have  become  apparent,  being  of 
enlarged  calibre. 

Now,  all  these  phenomena  may  disappear  after  a  while,  except  a 
few.  The  eye  always  remains  smaller,  although  the  blood-supply  of 
the  eyelid  is  more  regulated;  the  pupil  remains  a  little  contracted,  and 
the  secretion  of  tears  continues,  and  also  the  nictitant  membrane  re- 
mains in  a  congested  state.    Ko  matter  how  long  the  animal  lives. 
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that  state  of  the  eye  persists,  and  when  the  animal  dies,  or  is  sacrificed, 
it  is  seen  that  this  eyeball  is  siualler  than  its  fellow. 

If,  now,  such  an  animal  were  allowed  to  breed  with  another — 
whether  operattd  upon  in  the  same  manner  or  not — it  would  be  seen 
that  young  which  are  born,  apparently  perfectly  healthy,  present  a  few 
days  after  birth  all  the  phenomena  observed  in  their  chantied  parent 
or  parents.  They  have  the  same  smaller  eyes,  but  on  both  sides;  the 
same  ear  thickened  and  enlarged,  etc.  The  only  phenomena  which 
they  do  not  show  are  those  which  have  been  transient,  the  increased 
heat  and  the  increased  sensation  which  depended  upon  the  increased 
amount  of  blood  present,  etc. 

Those  young  can  be  ina<k'  to  breed  in-and-in  for  several  genera- 
tions— I  have  watched  tlietn  lor  live  generations — and  always  the  same 
characteristics  will  be  discovered  in  the  young. 

If,  now,  an  examination  is  made  of  the  parent,  the  first  one,  it  will 
be  seen  that  the  nerve  which  had  been  sectioned,  or  its  ganglion 
which  had  y)een  extirpated,  is  not  regenerated;  while,  if  an  autopsy 
is  made  of  one  of  the  otispring  of  any  of  the  subsequent  generations, 
it  is  seen  that  they  all  possess  the  nerve  and  the  ganglion  intact.  The 
acutest  or  most  minute  microsro])ie  examinations  do  not  discover  any 
difference  between  their  structure  and  those  of  other  animahs  of  the 
same  family  and  species. 

If  a  puncture  be  made  into  that  portion  of  the  upper  part  of  the 
spinal  cord  which  anatomists  call  the  restiform  body,  in  Guinea-pigs, 
it  will  be  seen  that  the  animal  presents  at  once  an  increased  vascular- 
ity of  the  ear  on  the  corresponding  side;  the  ear  l)ecomes  gorged  with 
blood,  chiefly  toward  the  periphery;  sometimes  in  a  very  short  time, 
indeed,  that  portion  of  the  ear  falls  off,  destroyed  by  dry  gangrene. 
I  have  the  record  of  a  case  in  which  the  ear  was  tlius  partially  de- 
stroyed in  less  than  nine  hours.  The  eye  on  the  same  side  becomes 
larger  and  protrudes;  it  protrudes  first,  aud  becomes  larger  in  the 
course  of  time. 

If  a  pair  of  Guinea-pigs  thus  operated  upon  be  allowed  to  breed, 
and  even  if  only  one  parent  is  thus  diseased,  the  other  being  healthy, 
when  young  are  bom,  these  young  always  present  the  phenomena 
observed  in  the  parents;  but  the  phenomena  just  described  only 
come  shortly  after  their  birth.  It  is  seen  that  ilieir  eyebnlls  increase 
in  size  and  protrude  from  their  sockets,  their  ears  after  a  few  days  be- 
come diseased,  just  like  those  of  the  parents,  the  subjects  of  experi- 
mentation, and  drop  off*,  eaten  by  dry  gangrene. 

When  the  parent  or  parents  are  sacrificed,  and  their  restiform 
bodies  are  examined  microscopically,  nothing  is  detected  but  a  cicatrix 
in  the  envelopes  of  the  spinal  cord,  which  appear  a  little  thickened  at 
that  point,  but  the  nervous  tissue  itself  does  not  differ  apparently  from 
surrounding  elements  of  the  same  nature  and  structure.  If  an  exam- 
ination is  also  made  of  one  of  the  young,  nothing  at  all  is  discovered. 
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Those  young  can  be  allowed  to  breed  in-and-in,  and  always  the 
same  phenomena  will  be  observed  in  each  subsequent  generation,  I 
have  sometimes  noticed  that  if  a  male  or  a  female  belonging  to  any 
one  of  the  successive  generations  is  allowed  to  breed  with  another 
healthy  animal,  very  generally  some  of  the  young  present  the  same 
hereditary  peculiarities.  I  have  followed  animals  thus  operated  upon 
through  seven  generations. 

But  what  is  still  more  remarkable  is  the  transmission  of  an  epilep- 
tic malady  artificially  induced.  Dr.  Brown-S6quard,  as  is  well  known, 
has  for  nearly  thirty  years  made  experiments  on  this  subject  of  epi- 
lepsy, and  his  researches  have  discovered  an  array  of  facts  of  the  high- 
est value,  to  lighten  the  obscurity  which  has  at  all  times  rendered 
the  true  causes  of  that  disease  unattainable.  He  has  made  the  like 
of  what  renders  illustrious  the  names  of  the  foster-fathers  of  experi- 
mental physiology — a  synthesis:  he  has  produced  an  epileptic  malady 
in  the  Guinea-pig,  which  presents  all  the  characteristicB  observed  in 
that  disease  in  the  human  species. 

Dr.  Brown-S^quard  found  that  when  the  spinal  cord  of  a  Guinea- 
pig  is  pricked,  or  a  portion  of  it  is  destroyed,  or  one  of  the  sciatic 
nerves— th«t  is,  one  of  the  largest  nerves  of  the  hind4eg^is  either 
seetioned  or  torn  oif  from  the  spinal  oord,  the  animal  in  the  course 
of  a  few  weeks  develops  the  epileptic  malady.  First,  after  a  week 
or  a  little  more,  all  traces  of  the  operation  have  disappeared,  as  far  as 
the  woond  is  ooncemed.  When  the  spinal  cord  has  been  operated 
tipon,  sometimes  the  feeling  of  pain  is  found  lacking  to  a  slight  de- 
•  gree  on  the  opposite  side,  and  exaggerated  below  the  point  of  the 
body  at  whidi  the  wound  has  been  made ;  bnt  most  generally  no  snch 
symptoms  at  all  exist.  < 

When  the  sciatic  nerve  has  been  cnt  or  torn  away,  the  greater 
portion  of  the  leg  is  paralysed  as  to  motion  and  sensation,  which 
is  natnral  enough,  because  the  muscles. can  no  longer  obey  the  man- 
dates of  the  will,  being  deprived  of  the  nerves  which  carry  them, 
and  also  the  centres  no  longer  receive  impressions  which  formerly 
came  from  those  mnsoles  and  the  skin  covering  them,  because  the 
nerves  which  carry  the  impressions  have  been  destroyed. 

It  happens,  also,  in  this  case,  that  those  parts  which  are  thus  de- 
prived of  motion  and  of  sensation  are  dragged  on  the  ground,  are 
easily  hart,  and  become  inflamed  and  enlarged.  As  soon  as  the  skin 
has  been  broken,  the  animal  begins  to  eat  away  all  the  parts  of  its 
leg  which  it  does  not  feel;  but  it  cautiously  stops  at  the  very 
Umit  where  sensation  still  persists,  so  that,  as,  out  of  its  three  toes 
which  terminate  its  posterior  limb,  the  inner  one  is  animated  by 
nerves  which  do  not  come  from  the  sciatic,  that  one  toe  has  pre- 
served sensation  and  motion.  Therefore,  when  all  the  insensible  tis- 
sues have  disappeared,  the  wound  heals  very  rapidly,  and  the  animal 
has  a  limb  which  terminates  by  one  toe  only,  the  inner. 

• 
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But  another  specially  interesting  fact  with  regard  to  epilepsy  is 
this,  that,  a  few  days  after  the  operation,  whether  made  on  the  ispinal 
cord  or  the  seiatic  nerve,  it  is  found  that  an  area  of  skin  on  the  same 
side  with  the  nerve  destroyed  or  the  spinal  cord  injured,  which  is 
limited  by  tlie  line  extending  from  the  anterior  extremity  of  the 
eye  to  tlie  end  of  the  nose,  thence,  compribing  the  upper  lip,  running 
along  the  neck  to  the  shoulder,  and  then  in  a  straight  line  to  the 
posterior  extremity  of  the  ear,  and,  lastly,  to  the  posterior  angle 
of  the  eye,  by  degrees  loses  certain  faculties  and  acquires  new 
ones.  The  sensation  of  pressure,  ol  squeezing,  of  heat,  cold,  or  elec- 
tricity, of  pain  in  a  word,  all  disap])ear;  only  the  faculty  of  feeling 
tickling  pei-tiists,  and  that  appears  exaggerated.  In  an  experiment 
whicli  I  made  fiome  years  ago,  this  efiect  followed  within  two  hours 
of  the  operation  on  the  upper  spinal  cord. 

It  is  seen  at  the  same  time  that  tickling  this  zone  gives  rise  at 
first  to  involuntary  twitchings  in  the  muscles  of  the  jaw,  of  the  eyes, 
and  of  the  nose,  on  the  same  side ;  by  degrees  those  twitchings  be- 
come more  strong  and  more  general,  then  they  manifest  themselves  on 
the  other  side  also,  and  after  a  few  weeks  the  animal  has  regular  con- 
vulsions after  each  tickling  of  the  zone,  which  lastly  culminate  in  a 
regular  attack  of  epilepsy,  of  which  the  features  are  the  following: 
When  the  attack  begins,  the  head  is  drawn  first,  and  with  great  vio- 
lence, at  times  toward  one  shoulder,  at  times  toward  the  other.  This 
has  been  explained  by  the  contraction  of  the  muscles  of  the  neck. 
The  mouth  is  drawn  open  by  the  same  cause,  and  the  muscles  of  the 
face  and  of  the  eyes,  which  had  twitchings,  now  contract  violently 
also.  At  this  period  it  \\  ould  appear  that  the  muscles  of  the  larynx 
are  contracted  to  some  extent.  At  all  events,  it  appears  that  the  vo-  , 
cal  cords  are  contracted,  for  not  unfrequently  the  animal  utters  an 
inarticulated,  unnatural,  sharp  cry,  which  may  be  taken  for  the  pas- 
sage of  air  through  the  obstructed  larynx.  It  then  falls.  The  mus- 
cles of  the  legs  are  contracted  stiff,  those  of  the  chest  are  thoroughly 
so  ;  very  soon  all  the  muscles  are  the  seat  of  convulsions.  Respira- 
tion, which  was  in  no  little  degree  impeded  during  the  time  that 
the  muscles  of  the  chest  were  rigid,  now  becomes  more  frequent  but 
very  irregular.  After  a  while  the  animal  recovers,  and  remains  in 
a  state  of  stupidity  for  some  time.  It  is  not  unfrequeut  to  observe 
in  these  e}>ileptic  seizures  fits  of  insanity — if  I  may  use  such  a  term 
when  speaking  of  Guinea-pigs,  but  that  word  only  will  make  my 
meaning  understood.  When  these  animals  have  been  suftering  for 
some  months,  it  is  seen  that  they  have  fits  without  apparent  provoca- 
tion ;  that  is  to  say,  8j>ontaneously. 

W^hen  they  recover  from  the  epileptic  taint,  all  the  phenomena 
observed  about  the  zone  of  skin  in  the  neck  and  face  recur  in  the  re- 
verse order;  that  is  to  say,  all  the  different  sensations  return  by  de- 
grees, at  the  same  time  that  the  hair  of  that  region  falls,  and  new 
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hair  grows  gradually.  The  fits  become  simple  convulsions,  then  mere 
iwitchings,  and  lastly  the  animal  can  no  longer  be  <listinguislit'd  from 
another  healthy  one  but  by  tlie  fact  that  it  has  only  one  toe  at  one  of 
its  hind-legs,  when  the  operation  has  been  performe<l  on  the  sciatic 
nerve  ;  and  nothing  wliatever  remaiua  wheu  the  origiu  of  the  disease 
was  a  prick  in  the  8i)inal  cord. 

All  these  different  facts,  of  which  I  have  just  spoken,  arc  tlie 
characteristics  of  an  epileptic  seizure  in  our  own  species.  That  zone 
of  skin  about  the  neck  and  face  is  the  analogue  of  those  areas  of  the 
body  of  the  epileptic  from  which  sensations  of  all  ])ossible  natures 
and  kinds  arise  a  short  time  before  the  attacks,  and  which  are  called 
by  the  general  name  of  "  aura." 

To  make  the  analogy  greater,  let  me  say  that,  just  as  in  man, 
when  such  an  "aura"  is  discovered  to  start  from  such  a  part  of  the 
body  that  it  can  be  acted  upon  directly,  so  as  to  be  removed,  tlic  dis- 
ease is  cured,  so  also,  if  that  zone,  of  which  I  have  spoken,  in  the 
Guinea-pig  be  cauterize<l,  the  fits  do  not  occur — the  animal  is  cured. 

I  have  given  these  d(!tails  with  some  minuteness,  because  they 
show  still  more  strongly  the  effects  of  hereditary  transmission  of 
the  disease.  All  the  young  of  Guinea-pigs  thus  made  the  subject 
of  experiment  do  not  become  epileptic;  Dr.  Brown-Sequard  has 
observed  several.  I  have  had  occasion  to  observe  only  a  very  few, 
and  I  have  been  able  to  learn  that  the  young  are  born  healthy, 
apparently.  Sometimes — almost  always,  in  fact — they  are  born  with 
only  one  toe  in  the  hind-leg ;  that  is  the  case  when  the  parent  had 
lost  its  toes  in  the  manner  that  I  have  already  stated.  Perhaps 
two  months  or  more  after  their  birth — they  become  adult  very  rapid- 
ly— the  same  phenomena  develop  in  those  young  as  in  their  par- 
ents ;  to  use  the  words  of  Dr.  Brown-Sequard  himself,  "  we  see  the 
gradual  increase  of  the  affection,  the  diminution  of  the  sensibility  in 
the  zone,  just  as  with  the  parent,  the  coming  of  a  period  of  complete 
attacks  of  epilepsy,  and  then  the  loss  of  hair,  and  tlic  gradual  dimina- 
tion  of  the  ner^oiis  eoiii{»lalnt.*'  Kow^  it  is  to  be  obserred— and  this  is 
the  importaot  fsAture  in  this  tnnsDiiflsioii  of  disease — that  in  the 
parent  operated  npon  the  enre,  when  it  Is  spontaneous  (that  is,  when 
it  does  oocar  without  any  treatment,  which  is  the  esse  when  the 
sciatic  nerve  and  not  the  spinal  cord  has  been  divided),  only  super- 
yenes  because  the  alteration  in  the  nenre  is  cnred :  if  it  has  been  sec- 
tioned, the  two  ends  meet  again  and  are  rennited  after  a  few  weeks ; 
if  it  has  been  torn  away,  the  parts  still  remaining  attached  to  the  outer 
heal  together;  we  can  therefore  understand  how,  the  cause  of  the  dis- 
ease, i.  e.,  the  alteration  of  a  nerve,  being  remoyed,  the  disease,  i.  c;, 
epilepsy,  also  disappears.  But  in  the  young  which  have  inherited  the 
taint  no  such  explanation  obtains.  Their  nerves  have  not  been  oper- 
ated upon,  not  torn  nor  cut.  How  are  we  to  explain  their  cure, 
and  this  fact,  which  Is,  as  I  have  said,  the  peculiar  feature  of  this 
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heredity,  that  the  cure  in  the  parent  which  has  so  characteristic 
stages  should  have  exactly  the  same  stages  in  the  youDg  as  to  cir- 
cumstances and  time? 

I  have  said  that  I  would  only  deal  with  this  subject  of  heredity  in 
its  physiological  aspects,  but  I  cannot  refrain  from  recalling  to  the 
attention  of  the  reader  that  such  facts  in  the  human  species  need  to 
be  studied  by  psychological  jihysicians,  because  they  occur  in  insane 
patients,  as  is  well  known.  Those  alterations  of  the  ears  of  which  I 
have  spoken  at  first  are  frequently  met  with  in  the  ears  of  demented 
patients;  physicians  call  them  haematoma.  I  have  satisfied  myself  that 
it  is  even  more  frequent  than  suspected  in  the  inmates  of  asylums. 
That  state  of  stupor,  or  stupidity,  and  of  insanity,  in  the  Guinea-pig, 
is  of  very  frequent  occurrence  in  the  human  epileptic.  I  could  tell  a 
long  story  of  similar  phenomena  observed  in  our  own  species. 

I  believe  that,  if  any  conclusion  can  at  present  be  drawn  from  those 
facts,  a  physiologist  or  a  physician  will  state  that  it  is  not  a  disease 
which  is  inherited,  which  is  transmitted,  but  the  power  to  develop 
such  a  disease.  On  the  one  hand,  a  j)hysiologist  is  bound  to  ac- 
cept tliat  the  disease  was  originally  developed  .'is  a  consequence  of 
an  anatomical  alteration  of  a  certain  organ  or  nerve-cell  or  fibre;  and 
on  the  other  he  is  bound  to  consider  that  the  same  disease  or  ccmse- 
quence  develops  itself  in  a  young  one  which  has  no  such  circumstances 
of  anatomical  alteration  of  a  certain  organ  or  nerve-cell  or  fibre — at 
least  detectable  by  any  means  of  investigation  at  present  employed. 

This  question  of  heredity  is  one  of  the  most  vexed,  and  I  shall  not 
say  much  more  abouf  it  at  present ;  but  as  I  have  stated  that  I  am 
sure  that  there  were  no  causes  of  error  in  the  facts  themselves  or  the 
deductions  drawn  from  them,  I  take  this  opportunity  to  say  that 
Mr.  Gabon  has  committed  a  grave  error,  in  his  very  remarkable 
paper  on  "Heredity"  published  not  very  long  ago,  in  which  be 
stated  that  the  Guinea-pigs  which  had  epilepsy  without  alteration 
induced  in  their  nervous  system  may  have  acquired  the  disease  by 
imitation,  Just  as,  it  is  well  known,  is  too  frequently  the  case  in  the 
human  species. 

First,  all  the  children  or  adults  who  liappcn  to  live  with  epileptic 
patients  and  witness  their  paroxysms  do  not  develop  epilepsy  ;  only  a 
very  few  do  so.  This  fact  would  show,  therefore,  that  those  wlio  do 
develop  epilepsy  have  some  tendency  ;  but  the  argument  of  Mr.  Cialton 
does  not  hold  cood  with  refjard  to  the  first  two  series  of  facts  which  I 
have  reported,  and  specially  in  the  case  of  the  Guinea-pigs  wliich  in- 
herit ei)il('itsy.  How  will  he  account,  on  the  strength  of  his  hypothesis, 
for  tlie  fact  that,  out  of  a  couple  of  hundreds  of  young  which  were 
born  from  epileptic  parents  during  the  lapse  of  several  winters  in  Dr. 
Brown-Sequard's  laboratory  in  Paris,  and  which  I  have  very  studi- 
ously watched,  only  three  became  epileptic,  although  all  lived  to- 
gether and  all  witnessed  the  fits  of  their  parents,  and  only  those  three 
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developed  the  nuil.uly  which  wore  born  toelcss  ?  I  regret,  on  closing 
this  pript  r,  not  to  be  able  to  take  the  psychological  aspect  of  the  ques- 
tion, because  it  is  very  interesting  in  a  foren&ic  point  of  view,  and  as 
bearing  on  tlie  question  of  responsibility. 

THE  MATERIAL  BESOUItCES  OF  IIEE/ 

Bt  albebt  b.  pbescott. 

To  be  able  to  live,  in  any  way  known  to  us,  it  is  indispensable  to 
have  a  body.  And,  as  living  bodies  come  by  growth  and  con- 
tinne  by  nourishment,  it  is  first  necessary  to  have  materials  whereof 
bodies  can  be  made — and  renewed  and  kept  in  warmth  and  strength. 
Just  these  materials,  with  permission  of  the  reader,  we  will  try  to  take 
account  of,  as  resoarces  of  life.  life  is  not  maintained  bread 
alone  ;**  other  needful  resources  being  known  to  physical  8oience,and 
still  other  resoarces  greater  than  all  being  recognised  by  their  results 
In  life ;  bat  we  have  the  bread  alone,  as  enough,  certainly,  to  be  con- 
sidered in  the  present  article. 

Living  things  are  in  very  deed  made  of  the  dust  of  the  earth ; " 
bat  it  is  by  no  means  all  of  the  dnst  of  the  earth  that  serves  this 
purpose.'  We  have  to  distingnish  between  sabstances  ont  of  which 
organised  instmments  of  life  can  be  made,  and  a  much  larger  number 
of  sabstances  never  nsed  in  the  making  of  these  instruments. 

We  have  it  in  mind  that  matter  is  made  up  of  stfl^-tAm  simpleM, 
At  ail  events,  the  earth's  crust  and  air  are  constituted,  substantially, 
of  these  sixty-three  sorts  of  atoms,  and,  as  a  good  many  of  the  same 
are  already  revealed  in  the  sun  and  stars  by  the  spectroscope,  it  is 
likely  that  they  are  the  chief  elements  in  the  universe  of  matter.  Of 
the  sixty -three,  certain  elements,  found  only  in  very  small  quantities, 
appear  to  be  of  subordinate  importance  in  that  part  of  the  universe 
under  our  immediate  observation,  whatever  purposes  they  may  ftalfiU  in 
other  earths  or  in  the  centre  of  our  own,  or  at  other  epochs.  Others 
of  the  elements  bear  an  important  part  in  the  structure  of  the  globe 
or  in  the  uses  of  mankind,  but  are  not  organizable  materials,  and  they 
are  not  in  our  present  consideration.  Of  the  sixty-three,  only  ybur- 
Ie0f»  orflftem  simpfeSf  about  one-fourtb  of  those  known  to  us,  are  used 
in  the  construction  of  plants  and  animals.  These,  then,  are  before  us, 
as  the  elemental  resouroes  of  life. 

It  will  be  understood  that  the  tissues  are  not  built  directly  of  these 
fourteen  elements,  but  of  ihdr  ehemieal  eampounds.  Each  one  of 
tbese  compounds  is  a  definite  substance  in  external  character  distinct 
from  its  constituents,  as,  in  a  Hsmiliar  example,  water  is  distinct  from 

*  An  address  given  before  ihe  Detroit  Sdeatiflo  Asaocktion,  DMember  IS,  18^6. 
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the  hydrogen  and  oxygen  of  wliii  h  it  is  composed.  The  number  of 
these  chemical  compounds  built  into  living  tissues  is  very  great,  a 
number  uncounted.  It  is  of  these  compound  substances — of  tlieir 
molecules — that  the  cells  are  buildcd ;  l)uilded  by  an  action  very  un- 
like chemical  action  and  into  shapes  very  unlike  chemical  results. 
Also,  it  is  by  the  consumption  of  these  conipounds  of  the  fourteen 
elements  that  animal  warmth  and  activity  are  sustained.  But,  not 
turning  aside  here  to  question  the  chemistry  (the  making  of  molecules) 
going  on  in  cells,  or  the  vital  organization  (the  building  together  of 
inok'CuU's)  going  on  in  cells,  not  once  lifting  our  eyes  toward  any  of 
the  dynamical  sources  of  life,  we  bend  our  attention  to  find  out,  if  we 
can,  the  raw  material  for  cdls^  the  inorganic  resources  of  the  orgauic 
world. 

It  is  the  organic  world  together,  to  be  sure,  that  is  able  to  subsist 
on  the  tburteen  elements  as  these  are  given  by  the  earth,  the  animal 
kingdom  obtaining  most  of  its  material  at  second  hand,  as  elaborated 
by  the  vegetable  Tiie  two  kingdoms  are,  in  the  end,  mutually  de- 
pendent on  each  other  in  gaining  sustenance  from  the  earth's  supjilies. 

The  fourteen  indispensnblc  simples  may  be  cldss/Jif  d^  in  ditferent 
ways  for  different  ends.  Tliere  is  a  privilege  of  provisional  classifica- 
tion, for  the  sake  of  comparison  and  of  ac<iuaintance ;  and,  with  the 
promise  not  to  inipose  our  arrangement  upon  any  other  occasion,  we 
would  like,  for  the  purposes  of  our  present  quest,  to  divide  the  ele- 
mental resources  of  life  into  two  categories,  as  follows:  1.  Tliose  svj-t- 
plicd  so  abundantly  on  the  earth  that  all  Individuais  sJiarf  thtm  alike^ 
without  favor  of  fortune  or  forethought  of  mind.  "We  may  nan>e  them 
reduntlant  resources.  2.  Those  provided  so  sparingly  that  ifidividuals 
do  not  shffre  tJtein  alike,  but  secure  them  by  cflbrt  and  by  opportunity. 
They  may  be  termed  adequate  resources. 

From  t))e  provision  of  the  first  class  of  materials,  it  results  that,  in 
certain  great  essentials  of  organization,  all  individuals  are  plac(  d  on 
a  footing  of  equality  with  their  fellows.  It  results  from  the  provision 
of  the  st'cond  class  of  materials,  that  unequal  qualities  and  quantities 
of  organization  are  derived  by  different  individuals  of  the  same  spe- 
cies. Through  our  redundant  resources  we  are  taught  the  common 
brotherhood  of  the  create<l.  Through  our  adequate  resources  come 
the  assurances  of  our  responsibility — our  commissions  as  stewards  of  . 
the  earth.  Materials  given  in  a  superabundance  that  cannot  be  Avasted 
constitute  a  dispensation  of  mercy;  its  benefits  falling  alike  on  the 
just  and  on  the  unjust,  the  lazy  and  the  diligent,  the  foolish  and  the 
prudent.  Materials  given  in  a  competence  that  must  be  guarded  con- 
stitute a  dispensation  of  coniponsntio!i  ;  inciting  to  exertion,  reward- 
ing for  attainment,  and  training  the  jxtwers  of  volition.  By  the  first, 
the  democracy  of  equal  privileges  and  inalienable  possessions  is  main- 
tained ;  by  the  second,  the  aristocracy  of  merit  is  preserved. 

The  redundant  resources  so  abound  that  they  can  have  no  value, 
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in  the  sense  of  exchangeable  Talneyin  societj;  even  though  needed  as 
they  are  in  more  constant  snpply  than  those  of  the  other  class.  The 
resonroes  which  are  barely  adequate  are  those  which  come  to  be  objects 
of  personal  possession ;  they  are  the  things  of  which  mine  and  thine 
are  declared,  and  it  is  because  of  them  that  title-deeds  are  drawn  and 
prices-cnrrent  established.  The  substrata  of  poverty  and  of  riches 
rest  in  the  chemical  elements. 

With  the  definition  of  each  class  in  mind,  let  us  now  consider  the 
supply  of  some  of  the  more  important  of  the  elemental  resources. 
From  the  fourteen,  let  us  take  at  least  three  elements  of  each  class, 
as  representatiTes.  For  the  redundant  resources,  we  will  take  carbon, 
oxygen,  and  hydrogen.  Then,  for  the  adequate  resources,  we  will 
examine  nitrogen,  phosphorus,  and  potassium. 

Cctrbcn  is  the  one  element  never  left  out  of  an  organic  compound. 
Its  atoms  are  not  only  constituents,  they  are  comer-stones  of  all  the 
oiganic  molecules.  In  the  human  body,  thirteen  parts  in  a  hundred, 
or  forty  per  cent,  of  the  solids,  are  carbon.  Looking  for  its  supply,  we 
see  that  it  is  obtained  for  the  organic  world  by  the  plants,  and  from 
the  carbonic-acid  gas  of  the  air.  It  is  taken  from  the  air  chiefly  by 
the  leaf  of  the  plant.  How  much  carbon  is  taken  from  the  organic 
mould  of  the  soil  and  from  acid  carbonates,  through  the  roots,  is  per- 
haps not  fully  settled ;  but  we  are  well  assured  that  the  main  and  sure 
resource  of  the  plant  for  this  element  is  the  air.  The  s^ippiy^  then,  is 
as  abundant  and  impartial  as  tlic  open  air  itself.  The  carbon-material 
forms  but  a  small  part  of  the  air,  it  is  true,  only  about  five  parts  in 
10,000 ;  nevertheless,  it  is  enough,  at  least  for  the  average  rate  of 
vegetable  nutrition.  Carried  around  the  globe  in  the  viewless  air  to 
every  plant  alike,  the  carbon-atoms  are  supplied  for  the  framework  of 
every  cell  in  plant  and  animal.  A  dwarfed  shrub  or  rootless  lichen, 
clinging  to  the  crevices  of  a  naked  rock  on  a  frigid  shore,  has  at  hand 
a  good  supply  of  the  same  resource  that  is  furnished  to  a  luxuriant 
palm  spreading  from  a  tropic  soil. 

And  the  carbon-supply  in  the  air  is  not  a  reservoir  diminishing, 
however  slowly,  from  age  to  age ;  but,  to  be  sure,  it  is  a  returning 
fountain,  replenished  from  tlie  cxhalationn  of  animals  and  the  decom- 
posing remains  of  all  organized  bodies.  In  Nature's  economy,  the 
same  carbon'atoms  are  used  over  and  over  again  as  material  for  or- 
ganization. This  perpetual  replenishment,  a  thrifly  provision  against 
future  exhaustion,  is  one  not  peculiar  to  carbon,  but  it  is  a  provision 
made  in  good  degree  for  every  one  of  the  elemental  resources  of  life, 
whetlier  redun«]ant  or  only  adequate  in  its  immediate  supply. 

That  plants  feed  upon  the  carbonic  acid  of  the  air  is  known  to  the 
school-children,  and  has  been  known  to  men  for  a  hundred  and  one  years 
at  least.  Priestley,  wliose  discoveries  were  celebrated  in  the  chemical 
centennial  at  Northumberland,  Pennsylvania,  two  years  ago,  placed  it 
on  record  very  clearly  that  ^  air  vitiated  by  animal  respiration  is  a  pab- 
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nlam  to  y^etable  life."  This  was  bat  the  next  year  after  Briestley's 
diflcoyerj  of  oxygen  itself;  yet  to  this  day  there  lingers  in  our  'com- 
mon thought  an  undefined  impsesdon  that  the  carbonic  acid  of  the 
air  is  just  an  imparity,  tolerated  because  there  is  only  a  little  of  it, 
but  an  impurity  thatit  were  as  well  to  be  rid  of  altogether.  Kow,  if 
the  redundant  resources  of  life  were  at  our  human  disposal,  we  might 
be  in  danger,  some  day,  in  the  sheer  forgetfulness  of  self-regard,  of 
throwing  away  as  an  impurity  the  very  foundations  of  sustenance. 
Some  one,  perhaps,  would  set  forth  that  this  gas  when  not  diluted  is 
immediately  fatal  to  human  life ;  another  would  declare,  "  Once  a  pot- 
son,  always  a  poison ; and  another  would  ask  why  we  should  imperil 
our  own  health  for  the  sake  of  the  plants. 

Oxygen  was  named  next,  among  the  primary  resources,  rcduiiilant 
in  supply.  It  is  a  prominent  constituent  of  all  living  tissues,  forming 
seventy-two  parts  in  a  hundred  of  the  human  body  with  its  fluids.  It 
is  taken  in  two  conditions  :  first,  in  combination,  chiefly  by  the  plants; 
second,  in  the  elemental  state,  by  animals.  In  combination,  it  is  taken 
by  the  plants  from  carbonic-acid  gas,  just  noticed  ns  a  source  of  car- 
bon ;  from  water,  to  be  considered  as  a  source  of  liydrogen ;  and,  in 
smaller  quantities,  from  a  considerable  number  of  other  substances. 
The  greater  part  of  the  oxygen  in  animal  tissues  is  obtained  in  the 
products  elaborated  by  the  plants. 

But  for  all  animal  life  the  most  imperative  demand  is  for  oxygen 
in  the  elemental  state.  • 

The  other  elemental  resources  are  available  only  in  their  com- 
pounds; oxygen  does  its  best  service  when  alone,  lie  others  serve 
life  as  materials  for  its  bodily  tissues ;  oxygen  has  an  additional  duty, 
the  maintenance  of  operations  giving  warmth  and  strength.  The 
activities  of  life  consume  various  mateiiab,  but  most  constantly  of  all 
they  demand  a  raw  material  of  inorganic  nature,  a  simple  material  in 
its  primitive  condition.  This  supply  of  elemental  oxygen^  a  necessity 
for  all  animal  life,  is  a  necessity  that  is  imminent  in  direct  proportion 
to  vital  activity,  and  for  man  is  absolutely  imperative.  When  supplied 
with  oxygen,  wc  can  subsist  days  without  other  food  ;  when  deprived 
of  oxygen,  life  fails  in  a  few  minutes.  It  is  scarcely  a  figure  of  speech 
to  say  that  the  breath  is  the  life.  The  energy  of  oxygenation  is  told 
in  every  stroke  of  the  heart.  The  food  that  is  eaten  does  not  raise  an 
iota  of  bodily  strength  without  the  help  of  the  pound  and  a  quarter 
of  pure  oxygen  that  is  daily  inhaled.  To  breathe  poorly  is  to  faint ; 
to  eat  richly  and  breathe  poorly  is  to  safibcate  and  perish. 

lihempply  of  elemental  oxygen  is  certainly  impartial  and  bountiful 
without  reservation.  It  is  more  than  given— it  is  pressed  upon  us  ;  to 
escape  from  it  is  a  work  of  toil  and  difficulty.  No  one  is  poor  from 
want  of  it,  or  rich  from  gain  of  it.  Were  it  furnished  for  pay,  all 
that  a  man  hath  would  he  give  for  an*  hour's  supply  of  it.  Tlie  poor, 
taken  together,  fare  best  in  its  use;  while  the  wealthy,  in  their  elabo- 
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rate  contrivances  to  exclude  the  cokl  and  wi't  and  wind  and  glare  of 
the  weather,  can  make  hut  slight  impediments  to  its  distribution. 

One  other  element  we  were  to  inquire  of,  among  the  redundant 
materials:  the  unit  of  chemical  measures,  Ayt^-oytv/.  As  light  as  it 
is,  it  makes  over  nine  weights  in  a  hundred  of  the  body  of  man.  It  is 
obtained  chiefly  by  the  plants;  mostly  from  water,  but  to  some  extent 
from  ammonia^  the  latter  being  more  notable  as  a  source  of  another 
element. 

Water  is  not  quite  always  as  free  as  air — failing  the  needs  of  the 
stationary  bodies  of  plants  more  often  than  it  does  the  wants  of  ani- 
mals, and  in  the  quantities  taken  as  food  by  man  hardly  liaV>le  to  a 
notable  value  in  exchange.  As  a  substance  not  wholly  gaseous,  it  is 
not  easy  to  conceive  how  water  could  be  more  abundantly  supplied 
than  it  is,  without  being  a  burden  and  a  hindcrance  to  life.  It  is  doubt- 
ful whether  mankind  would  vote  for  any  uniform  increase  in  the  quan- 
tity of  water  on  the  planet.  If  water  was  supplied  in  vapor  more 
abundantly  than  it  is,  by  having  a  lower  vaporizing-point,  the  con- 
ditions of  all  life  would  be  changed — the  atmosphere  would  be  put 
out  of  its  adjustment  with  the  organic  creations. 

Some  of  the  simpler  forms  of  life  subsist  almost  wholly  upon  the 
three  elemental  materials  we  have  had  in  consideration,  with  a  few 
others  of  the  plentiful  resources;  and  living  beings  taken  together 
use  much  larger  quantities  of  these  than  of  the  substances  more  spar- 
ingly supplied.  But,  as  to  the  relative  importance  of  the  two  classes 
of  resources,  it  can  only  be  said  that  the  higher  forms  of  life  can  no 
more  exist  without  the  one  than  without  the  other. 

Of  the  adequate  resources,  nitrogen  is  needed  by  the  largest  num- 
ber of  living  bodies  and  used  in  the  largest  quantities.  It  enters  into 
most  animal  tissues  and  the  more  complex  of  the  vegetai)le  products ; 
being  two  and  a  half  parts  in  a  hundred  of  the  body  of  man,  or  eight 
per  cent,  of  its  solids.  It  is  obtained  for  the  organic  world  solely  by 
the  plants,  and  obtained  only  from  combinations  of  nitrogen,  the  am- 
monia and  nitrates  of  the  air  and  the  soil. 

The  supply  of  this  combined  or  available  nitrogen  in  the  air  is 
limited — enough  for  a  measure  of  vegetation,  but  not  near  enough  for 
the  greatest  growth  of  food-plants  and  grains.  The  quantity  of  com- 
bined nitrogen  carried  by  the  rain  from  the  air  to  the  plant-roots  was 
found  to  be,  in  the  rainfall  of  a  year  in  Great  Britain,  equal  to  seven 
pounds  of  ammonia  on  an  acre ;  anotlier  year  it  equaled  nine  and 
a  half  pounds  per  acre.  The  constituents  of  wheat  are  such  that 
twenty-four  bushels  require  the  nitrogen  of  forty-five  pounds  of  am- 
monia ;  that  is,  for  the  crop  on  a  given  surface,  about  five  times  as 
much  as  the  rain  furnislies.  Plants  doubtless  gather  directly  from 
the  nitrogen  compounds  of  the  air  without  help  of  the  rain,  and 
obtain  a  larger  supply  from  the  organic  mould  of  good  soils;  but  that 
all  these  sources  togetlier  provide  hardly  enough  is  pretty  cloarly  • 
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proved  by  feeding  the  roots  of  tlie  i)laiit  with  additional  nitrogen 
compounds.  On  all  but  the  richest  soils,  tlie  suitable  application  of 
ammonia  or  nitrates  causes  a  notable  increase  in  the  quantity  of  food- 
plants,  and  also  causes  an  increased  proportion  of  liie  nitrogenous 
constituents  of  |)hiuts.  If  nitrogen  compounds  could  be  laid  down 
cheaply  enough,  it  wouhl  augment  the  Kupplies  of  food  and  raimeot, 
aod  the  comfort  of  man,  in  no  small  degree. 

Right  here  it  comes  to  mind  that  uncombined  nitrogen  forms  over 
three-fourths  of  the  weiglit  of  the  air — a  provision  of  about  eleven 
pounds  on  every  horizontal  Sijuare  inch — and  a  question  rises,  ""Why 
cannot  the  vital  forces  take  hold  on  the  pure  element  and  use  freely 
from  its  most  lavish  supply  ?"  Well,  because  the  universe  exists.  The 
stomach  does  not  digest  the  carbon  of  charcoal ;  nor  do  the  lungs 
take  oxygen  from  water.  To  propose  any  alteration  in  the  character 
of  one  of  the  sixty-three  elements  is  to  undertake  the  reconstruction 
of  the  universe.  It  is  the  character  of  nitrogen  to  refuse  chemical 
combinations.  Uncombined  nitrogen  is  nowhere  available  for  vital 
uses,  to  any  appreciable  extent.  Filling  perfectly  its  humble  service 
in  Nature  as  a  diluent  in  the  air,  its  qualification  is  to  be  inj.'rt  and  to 
remain  changeless.  Among  the  resources  of  life  and  in  the  marts  of 
subsistence  where  its  compounds  rank  high  in  value,  nitrogen  as  a 
simple  has  no  place  at  all. 

This  barrier  between  nitrogen  and  its  comj)Ounds  seems  to  hold 
firm  from  age  to  age.  Out  of  the  ocean  of  atmospheric  nitrogen  the 
plant  selects  the  scattering  molecules  of  nitrogen  compounds  and 
elaborates  therefrom  many  nitrogenous  substances.  The  animal  elab- 
orates some  of  these  into  other  compounds.  But  in  the  tinal  decay 
of  pro<lucts  and  tissues,  and  food  not  assimilated,  tlie  nitrogen  of  all 
retunis  again  to  ammonia — again  in  the  aerial  ocean,  and  again  the 
resource  of  ]>lants.  If  ammonia  is  oxidized  in  the  air  to  nitric  acid, 
the  latter  is  deoxidized  in  tlie  soil  to  nitrous  acid  and  tlien  to  ammonia. 
All  these  compounds  are  very  frail,  and  change  most  constantly,  but 
together  they  hold  the  little  stock  of  united  nitrogen,  losing  little  of 
it  and  gaining  little  for  it,  from  epoch  to  epoch. 

There  are  leakages,  to  and  fro  through  this  remarkable  barrier,  it 
18  trne,  but  they  are  so  small  that  little  is  known  of  them,  except  that 
they  show  the  strength  of  the  barrier  that  limits  them.  On  the  one 
Bide,  there  is  a  little  loss,  by  the  liberation  of  traces  of  nitrogen  in 
certain  organic  decompositions.  Also,  the  explosive  agents  used  by 
man  in  warfare  and  the  arts  result  in  the  liberaiion  of  nitrogen — an 
expenditure  of  life-resources.  On  the  other  side,  by  the  electrical 
disturbances  of  the  atmosphere,  traces  of  nitrogen  are  brought  into 
union.  The  roll  of  thunder  indicates  the  restoration  of  a  modicum  of 
that  good  material  which  was  wasttd  for  the  roll  of  artillery.  Again, 
it  is  believed  that  in  organic  decay  under  restricted  conditions  some 
measure  of  nitrogen  is  brought  into  union  with  nascent  hydrogen. 
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Chemical  art  haa  not  done  anything  toward  the  appropriation  of 
tlufl  obstinate  element.  Nothing  nitrogenous  can  be  made  of  nitrogen. 
The  manufacturers  depend  on  gatherings  from  the  Bparingly  distrib- 
uted nitnttee  of  the  earth.  Ab  machinists  have  dreamed  of  perpetual 
motion,  sleeping  chemists  may  dream  of  an  inTcntion  to  bring  atmos- 
pheric nitrogen  into  use,  that  all  the  bamn  places  may  be  made  fertile, 
and  the  whole  earth  flourish  as  a  garden  of  fatness.  But  for  this 
dream  to  realize  the  proportions  of  a  fair  probability  it  is  quite  essen- 
tial that  chemistry  should  be  well  asleep. 

The  chief  commodities  bearing  nitrogen  are  nitre  or  saltpetre 
(potassium  or  sodium  nitrate),  and  ammonia.  In  Hindostan,  the  rich 
soil-mould,  warm  and  alkaline,  becomes  thinly  crusted  with  nitrate, 
which  is  gathered  and  brought  to  market  as  East  India  nitre.  Gun- 
powder, gun-cotton,  and  nitro-glyccrine,  as  well  as  chemical  products, 
are  made  with  it.  In  the  War  of  1812,  America  was  thrown  upon  her 
own  sources  for  gunpowder-material,  and  enough  nitre  was  fouiul  in 
the  cave-deposits  of  the  Southwestern  States.  Then  France  was 
hemmed  in  by  hostile  armies,  and  had  neither  nitre  nor  cavc-dcposits, 
but  it  was  after  the  work  of  "  Lavoisier  of  immortal  memory,"  and 
the  government  put  trust  in  chemistry.  BerthoUet  and  the  rest  soon 
justified  the  trust  in  the  perfection  of  the  "nitre-plantations^' — beds 
of  farm-refuse  with  wood-ashes  exposed  to  the  air. 

These  products,  soil-nitre  and  compost-nitre,  and  the  ammonia 
obtained  as  a  by-product  in  the  manufacture  of  illuminating  gas, 
serve  their  several  purposes  in  the  arts  and  applications  of  man,  but 
their  limited  quantities  do  not  warrant  their  addition  to  the  soil  for 
the  increased  growth  of  food.  Now,  unlike  these  common  supplies, 
the  earth  possesses  a  special  resource  for  nitrogen  in  combination, 
anomalous  in  being  fully  mineralized  and  remarkable  in  being  both 
concentrated  and  extensive,  a  chain  of  mines  full  of  nitre.  On  the 
Pacific  coast  of  South  America,  extending  from  the  fourth  to  the 
fortieth  degree  of  south  latitude,  about  2,400  miles  along  the  slope 
of  the  Andes  to  tlie  sea,  in  Bolivia,  Peru,  and  part  of  Chili,  there  has 
been  found  a  line  of  deposits  of  sodium  nitrate,  the  "Peruvian  nitre." 
The  beds  are  of  variable  thickness,  covered  by  one  to  ten  yards*  depth 
of  earth  and  half-formed  sandstone.  The  dry  soil  of  the  most  of  this 
rainless  country  is  pervaded,  in  some  degree,  with  this  deposit.  The 
mummied  remains  of  the  old  Peruvian  peopk-  are  embalmed  with  it 
by  the  earth  in  which  they  were  buried;  atul  its  crystals  glisten  on 
those  ghastly  relicts  which  were  presented  in  the  Peruvian  defiart- 
raent  of  the  Centennial  Exhibition,  and  those  brought  to  this  country 
by  Dr.  Stcere.  It  has  been  estimated  that  in  the  province  of  Tarapa- 
ca,  within  fifty  square  leagues,  the  quantity  of  the  nitre  is  not  less 
than  03,000,000  tons.  The  appropriation  of  this  vast  resource  has 
been  taken  up  rather  slowly,  but  has  much  increased  for  ten  or 
twelve  years  past.    Vessels  ladeu  with  it  go  to  the  coasts  of  mauu-  ^ 
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{actaring  countries.  At  Glasgow  the  works  devoted  to  the  prodao- 
tion  of  ordinary  saltpetre  from  the  nitre  of  Peru  extend  over  acres  of 
ground.  In  1868,  100,000,000  pounds  were  used  in  Great  Britain. 
As  yet,  it  has  been  applied  to  the  nourishment  of  crops  only  to  a 
limited  extent.  But  this  seems  to  be  iu  chief  destination;  and  for 
this  use  it  lies  in  the  earth,  a  vast  mine  of  wealth,  for  the  disposal  of 
coming  generations.  When  multiplied  population  puts  the  sastaining 
power  of  the  earth  really  to  the  test,  thb  fund  of  sustenance  on  the 
Peruvian  coast  must  come  to  outweigh  in  valne  the  gold  and  silver 
mines  of  the  Califoruian  coast. 

Of  tlie  several  nitrogen  compounds  which  nourish  plants,  ammonia 
yields  tiie  most  immediately  satisfactory  results.  And,  of  this  fertil- 
iziiiLj;  material,  some  wellnigh  mineralized  deposits  must  he  ooonted 
in  with  the  earth's  possessions.  To  take  note  of  these  ammoniacal 
materials,  we  have  again  to  begin  at  Peru.  Standing  on  the  shores 
which  front  the  nitre-beds,  and  looking  westward  upon  the  Pacific, 
there  are  seen,  as  we  are  tohl,  the  low  patches  of  the  Cincha  Islands 
— islands  which  shine  with  the  whiteness  of  a  powdery  covering,  a 
loose  deposit  of  considerable  depth.  A  cargo  of  this  substance  was 
first  taken  to  London  in  1840,  stored  and  advertised  for  sale,  and  after 
a  while  thruwn  into  the  Thames.  A  second  cargo  was  tried  as  a  fer- 
tilizer by  an  English  farmer,  and  found  to  give  snch  marvelous  results 
that  the  shipping  company  made  good  haste  to  contract  with  the  Peru- 
vian Government  for  the  entire  dej)Osit.  This  article,  well  known  as 
guano,  has  held  a  settled  value  ever  since  its  introduction,  and,  had  it 
come  into  the  hands  of  the  alchemists,  it  would,  very  likely,  have  been 
presented  as  an  elixir  of  vegetable  life.  Kow,  its  worth  is  graded  by 
analysis,  and  is  indicated  chiefly  by  the  proportion  of  ammonia  it 
contains. 

Tlie  absence  of  rain  will  acconnl,  ])erhaps  correctly,  for  the  un- 
usual retention  of  the  soluble  material  characteristic  of  the  guano  of 
Peru;  but  ihe  format  ioji  of  the  nitre-btyh  of  that  region  is  a  problem 
in  geological  chemistry  more  diflicult  to  determine.  There  are  evi- 
dences of  volcanic  overflow  and  of  marine  deposition,  and  the  alkali  iu 
the  compound  niay  have  originated  in  either  of  these  or  other  sources, 
but  neither  the  volcano  nor  the  sea  could  furnish  the  nitrogen  of  the 
compound.  If  not  from  organic  accumulations,  we  seem  to  be  referred 
to  the  air  as  the  source  of  nitrogen,  and  left  to  conjecture  tlie  condi- 
tions and  forces  which  could  bring  elemental  nitrogen  into  union  in 
80  great  a  qunnlity.  Without  pursuing  these  in(]uiries,  it  may  be 
permitted  to  cite  a  fact  which  seems  entitled  to  consideration  in  the 
case,  namely,  the  conditions  for  an  unusual  overflow  of  atnios])heric 
ammonia  in  this  region.  It  is  fed  by  perpetual  trade-winds — winds 
coming  from  the  southeast  across  a  wide  continent  of  soil  that  is  rich 
to  rankness,  and  warmed  under  a  vertical  sun.  Coming  from  the 
Atlantic  and  saturated  with  water,  these  winds  gather  the  exhalations 
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of  ft  oontlnent,  and  then,  shedding  their  water  on  the  Andes,  leave 
their  ammonia  (it  may  be  snpposed)  to  ^d  its  way  by  some  means 
to  the  valleys  of  the  western  slope. 

Again,  these  same  mountain-valleys  of  Peru  may  claim  to  have 
given  the  world  still  another  token  of  unexampled  sources  of  nourish- 
ment, in  the  growth  of  the  cinchona-treey  bearing  the  richest  stock  of 
nitrogenous  bases  in  the  vegetable  world.  It  seems,  indeed,  more 
than  a  coincidence  that  this  narrow,  rainless,  wind-nurtured  slope  of 
land  should  send  to  all  the  earth  three  such  eminent  resources  as 
Peruvian  nitre,  Peruvian  guano,  and  Peruvian  bark. 

Another  of  the  materials  adequate  for  no  more  than  the  needs  of 
life  is  phosphorus.  This  element  so  far  differs  from  nitrogen  that  it 
is  not  found  uncombined  in  Nature,  and  if  separfitt-d  by  art  it  immedi- 
ately enters  into  combination  on  exposure  to  the  air.  It  occurs  chiefly 
as  phosphate  of  lime,  taken  from  the  mineral  kingdom  by  plants  and 
also  by  animals.  The  hard  part  of  bone  is  about  nine-tenths  phos- 
j^hatc,  and  phosphorus  is  an  element  of  molecules  organized  into  mufi- 
cle  and  nerve. 

The  proportion  of  phospliatcs  in  the  crust  of  the  earth  below 
organic  remains  is  very  slight,  insufficient  for  the  support  of  the 
higher  forms  of  vegetable  or  animal  life.  It  has  been  concentrated 
and  gathered  into  the  soil  by  the  selective  agency  of  the  organic 
world,  as  it  continues  to  be  concentrated  from  the  soil  by  each  indi- 

.  vidual  pfant,  and  from  vegetable  products  by  each  individual  animal. 
Nearly  all  the  phosphorus  accessible  on  the  planet  has  been  a  constit- 
uent of  living  bodies.  Its  proportion  in  the  soil  is  a  main  factor  in 
the  growth  of  cereal  grains.  Already,  and  with  the  stretch  of  land 
to  the  westward,  bone-earth  and  ]»liospliatic  guanos  are  well  known  in 
American  markets.  When  phosjihatcs  fail  at  the  root  of  the  plant, 
grain  fails  at  the  mill;  and  when,  from  waste  at  the  mill,  pliosphates 
fail  in  the  bread,  the  bones  and  the  tei  th  fail  in  growing  bodies.  The 
improvidence  that  leaves  excretory  phosphates  to  be  washed  away  to 
tiie  salt  sea,  farther  from  the  reach  of  life  than  they  were  in  the  primi- 
tive rocks,  is  an  improvidence  that  prepares  an  inheritance  of  poverty 
for  after-generations.  And  the  rutlilcssncss  that  permits  the  purvey- 
ors of  food  to  sift  phosphates  from  the  food  of  men  does  its  part  to 
enfeeble  the  present  generation. 

There  remains  to  notice  another  representative  of  the  adequate 
ramwrQQf^^  potassium.  The  statements  made  as  to  the  supply  of  phos- 
phorus, with  some  reservation,  become  true  for  potassium.  Certain 

.  of  the  rocks  contain  a  projiortion  of  it,  but  from  insolubility  this  is 
slowly  available,  and  is  insufficient  for  the  needs  of  higher  organic  life. 
The  soils  contain  more,  because  the  organic  world  lias  gleaned  for 
the  soil.  Potassa  and  soda  are  two  alkalies  which  replace  each  other 
in  the  laboratory  at  the  convenience  of  the  chemist,  but,  in  the  choos- 
ing of  the  living  cell,  one  of  these  is  always  taken  and  the  other  left. 
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We  get  potassa  free  from  soda  in  the  ash  of  a  tree  which  grew  in  a 
soil  having  more  soda  than  potassa.  From  sea-water,  eontaining 
near  200  parts  of  soda  to  one  of  potassa,  the  sea-weeds  famish  an  ash 
having  two  to  twenty  times  more  potassa  than  soda.  From  the  blood 
of  man,  having  ten  to  fifteen  times  more  soda  than  potassa,  the 
mnsoles  obtain  a  composition  of  six  or  seven  times  more  potassa  than 
soda. 

This  gleaning  is  good  proof  of  the  value  of  more,  and  the  evidence 
is  confirmed  by  the  application  of  potassa  as  a  fertilizer.  The  stock 
of  potassa — ^which  is  used  somewhat  in  the  arts— is  derived  mainly 
from  the  gatherings  of  the  organic  world.  The  ash-wagon  takes  np 
the  savings  of  the  hearth.  In  France  the  washings  of  sheep's-wool 
are  saved,  and  160  pounds  of  good  potassium  carbonate  are  obtained 
from  a  ton  of  the  wool  In  the  pioneer  life  of  this  country,  the  house- 
wives have  burned  corn-cobs  and  taken  the  ash  for  baking-powder, 
eighty  per  cent,  potasnum  carbonate,  and  preferable  to  the  dietetic 
saleratus*'  now  used.  Should  the  ash  of  the  entire  corn-crops  of  the 
United  States  be  taken  without  loss,  it  is  estimated  that  over  100,- 
000,000  pounds  of  potassium  carbonate  would  be  obtained*  In  the 
salt-beds  of  Stassfurt,  Germany,  there  is  a  good  proportion  of  potas- 
sa, and  the  use  of  this  supply  has  been  steadily  increasing,  both  as 
material  in  manufactures  and  as  a  fertiliser. 

At  the  present  time,  the  market  value  of  the  resources  of  life 
engages  little  general  attention.  There  is  a  narrow  branch  of  com- 
merce, wherein  the  prices-current  of  the  three  elemental  materials 
which  we  have  taken  as  ''adequate  resources"  are  the  values  con- 
stantly under  calculation  in  daily  business.  In  this  guild,  one  sells 
nitrogen  at  thirty  cents,  another  oflers  phosphoric  acid  at  five  cents; 
and  all  parties  have  a  tacit  understanding  that  the  values  of  nitrogen, 
phosphoric  acid,  and  potassa,  are  to  each  other  about  as  six,  one  and 
a  half,  and  one,  and  that  these  are  the  only  values  to  be  considered. 
The  technical  terms  of  any  profession  or  pursuit  are  jargon  to  the 
general  ear.  But  hearing  a  man  say  that  he  sold  a  hundred  tons 
of  rectified  Peruvian  at  thirty-one  cents  for  nitrogen,  this  morning,*' 
it  is  not  so  much  as  understood  in  what  sort  of  business  such  jargon 
belongs. 

Thinking  of  the  multiplication  of  life  and  the  waste  of  its  resources, 
it  seems  that,  in  the  time  coming,  the  phrases  that  tell  the  rise  and 
fall  of  value  in  commercial  fertilisers  may  find  some  general  recogni- 
tion— may  even  have  as  much  meaning  for  everybody  as  the  terms 
of  the  gold-market  and  the  silver^tocks. 

It  is  only  about  a  hundred  years  since  man  began  to  attain  such 
definite  knowledge  of  the  components  of  matter  as  enables  him  to 
trace  (we  by  no  means  say  to  understand)  the  transmutations  of  earth 
and  air  into  tissues  fit  for  life.  Thirty-six  years  ago,  Liebig  com- 
menced giving  the  people  the  first  really  systematic  lessons  upon  the 
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material  resources  of  life.  Seeing  the  value  of  a  knowledge  that 
goes  below  the  surface  of  things,  in  1852  he  wrote  his  conviction  that, 
"  ere  long,  a  knowledge  of  the  principal  truth  of  chemistry  will  be  ex- 
pected in  the  political  economist  and  statesman,  as  it  already  is  held 
indispensable  to  the  manufacturer  and  physician,"  And,  seeing  the 
meanings  and  the  mysteries  that  cluster  around  the  primary  forms  of 
matter,  he  wrote  at  another  time :  "  It  is  not  the  mere  practical  utility 
of  these  truths  which  is  of  importance.  Their  inflnenoe  upon  mental 
culture  is  most  beneficial ;  and  the  views  acquired  by  knowledge  of 
them  enable  the  mind  to  trace,  in  the  pheDOmena  of  Katare,  proofs 
of  an  infinite  wisdom — ^for  the  unfathomable  depths  of  which  language 
has  no  expression." 

THE  ZODIACAL  LIGHT.' 

Bt  PMwbsbob  0.  E.  BBAMK,  A.  If. 

THE  purpose  of  this  contribution  is  to  draw  attention  to  a  phe- 
nomenon which  has  received  too  little  notice,  and  has  been 
strangely  neglected  by  astronomers,  but  which,  in  fact,  if  the  conclu- 
sions of  the  author  of  the  work  under  review  are  correct,  is  to  the 
inhabitants  of  the  earth  one  which  emanates  from  a  very  near  and 
remarkable  cosmical  body. 

The  third  volume  of  "The  United  States  Japan  Expedition" 
records  a  series  of  observations  on  the  zodiacal  light,  which  were  made 
by  Rev.  (rforge  Jones,  A.  M.,  chaplain  in  the  United  States  Navy, 
from  April  2,  1853,  to  April  22,  1855,  during  wliicli  time  he  accom- 
panied tliat  expedition  sent  out  by  the  United  States  Government, 
under  the  command  of  Commodore  M.  C.  Perrv.  It  also  contains  the 
observations  and  theoricH  of  other  astronomers,  particularly  those 
made  by  the  celebrated  Dominicus  Cassini,  a  distinguished  aavaixt  of 
the  seventeenth  century,  attached  to  the  Royal  Observatory  at  Paris, 
who  was  the  [greatest  cosraologist  of  that  age. 

The  deductions  of  our  author  are — 1.  That  the  zodiacal  light  is 
emitted  by  a  nebulous  rinir,  with  tlie  earth  for  its  centre;  that  is,  there 
is  a  ring  of  nebulous  matter  around  the  earth  ;  2.  That  CO"  is  the  full 
width  of  the  stronger  light,  and  90°  its  full  width  including  the  dif- 
fused light;  3.  That  it  is  on  both  sides  of  tlio  ecliptic ;  4.  That  it  may 
be  seen  in  some  latitudes  under  favorable  circumstances,  forming  a 
continuous  arch  across  the  heavens ;  5.  That  it  must  rotate  on  a  com- 

'  Third  volume.  United  States  Japan  Expedition.  "  Observations  on  the  Zodiacal  Light 
from  April  2,  lRr)3,  to  April  22,  I8r>r>  ;  made  chiefly  on  board  the  United  States  Steam- 
frigate  Mississippi,  during  her  Cruise  in  the  Eastern  Seas  and  lior  Voyage  homeward  ;  with 
Conclusious  from  the  Data  thus  obtained."  By  Kov.  George  Jones,  A.  M.,  Chaplain,  U.  S. 
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mon  centre,  and  seems  full  of  commotion  within  itself;  0.  From  ob- 
servations made  then  and  afterward  at  Quito,  in  South  America,  that 
it  is  not  entirely  dependent  on  light  rejected  from  the  sun,  but  must 
shine  partly  by  its  own  light. 

These  conclusions  are  given  to  the  public  with  much  diffidence, 
and  with  strong  arguments  to  support  them,  based  on  a  large  accumu- 
lation of  facts  ascertained  by  the  most  careful  observation. 

Our  chaplain  became  intensely  interested  in  this  investigation,  and 
has  recorded  three  hundred  and  twenty-eight  observations  on  stereo- 
typed star-charts,  published  with  the  volume.  Sometimes,  when  un- 
able from  sickness  to  go  upon  deck,  he  was  carried  in  his  cot,  that  he 
might  have  an  opportunity  of  noticing  this  intensely  interesting  phe- 
nomeuon.  As  the  voyage  was  one  which  circumnavigated  the  globe, 
he  had  a  most  favorable  opportunity  to  prosecute  his  examination  ; 
and  his  recorded  statement  embraces  a  most  minute  and  faithful  ac- 
count of  his  observations  in  nearly  every  longitude,  and  over  a  tract 
extending  from  41°  40'  north  to  53°  48'  south  latitude. 

Alter  the  return  ot  tlie  expedition  he  sought  the  earliest  occafiion 
to  go  to  Quito,  in  South  America,  which  is  directly  on  the  equator, 
where  he  saw  the  light  extending  in  one  continuous  arch  across  the 
heavens.  During  his  residence  there  he  published  several  articles  in 
Silliman's  Joiirnid  on  "The  Zodiacal  Light,"  which  gave  additional 
interest  to  the  subject. 

Tf  anything  since  then  of  importance  has  appeared  in  any  scientific 
journal  on  this  subject,  we  have  not  met  with  it.  Having  for  over 
twenty  years  considered  it,  and  being  anxious  that  more  information 
and  more  confirmed  conclusions  should  hv  arrived  at  concerning  it, 
we  invite  the  attention  of  the  learned  aiid  observing  to  the  consiiU  ra- 
tion  of  this  subject.  "VVe  believe  that  there  is  no  j)hysical  truth  which 
stands  isolated,  but  every  new  discovery  in  physical  science  ope  ns  the 
way  tor  other  truths  and  discoveries.  If  naturalists  can  spi  nd  days 
and  wet'ks  in  examining  and  commenting  on  a  new  discovery  in 
botany  or  zoology;  if  foreign  countries  are  visited,  forests  and  moun- 
tains traversed,  to  bring  to  light  some  hitherto  unknown  plant;  if  it 
is  a  triumph  for  a  naturalist  to  discover  a  new  sj»cc  iis  of  microscopic 
animalcula — surely  it  is  not  time  wasted  to  direct  attention  to  a  cos- 
mical  body  so  interesting  as  the  zodiacal  light. 

Astronomical  science  is  full  of  attractive  interest  to  every  lover  of 
Nature.  It  is  not  astonishing  that  the  study  of  the  heavens  is  the 
oldest  natural  science.  At  an  early  period  of  the  world's  history  the 
human  eye  and  intellect  wore  directed,  with  absorbing  interest,  to  the 
azure  arch  above  us,  amid  whose  vast  expanse  orbs  of  grandeur  are 
unceasingly  running  their  wonderful  courses.  The  stars,  beaming 
with  inextinguishable  brilliancy,  are  known  to  be  oceans  of  flames  and 
centres  of  worlds,  though  apparently  but  points  of  light.  The  planets 
were  known  to  the  ancients  to  be  more  identified  with  our  world  than 
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other  stellar  bodies.  TravePBing  space  with  inestimable  velocity  and 
performing  their  revolutions  with  unvaried  regularity,  they  have  long 
been  known  as  part  of  our  solar  system.  It  seems  strange  that  a  cos- 
mical  body  so  near  the  earth  as  the  zodiacal  light  should  have  re- 
ceived comparatively  so  little  attention. 

As  many  who  read  this  article  have  never  seen  this  light,  it  is 
necessary  that  it  be  described. 

It  is  defined,  in  the  work  under  veriew,  to  be  ^ a  brightneis  that 
appears  in  the  western  sky  after  BODBOt,  and  in  tbe  eiBb  before  sun- 
rise ;  following  nearly  or  quite  the  line  of  the  ecliptic  in  the  heavens, 
and  stretching  upward  to  Tarions  elevations  according  to  the  season 
of  the  year."  There  is  a  slight  objection  to  this  definition,  by  which 
inexperienced  observers  may  be  led  astray.  It  is  spoken  of  as  appear- 
ing after  sunset,  by  which  some  would  be  led  to  sappose  that  it  is 
▼iBible  immediately  after  snnset;  whereas  it  is  never  to  be  seen  until 
after  the  night  has  folly  set  in,  and  the  sun's  rays  are  some  distance 
below  tbe  horiion.  Its  varied  elevation,  indeed  its  appearance,  is  also 
dependent  upon  the  latitude  of  the  observer  as  well  as  the  season,  so 
much  so,  that  in  very  high  latitudes  it  is  but  seldom  seen  to  advantage. 
It  has  also  been  seen  at  almost  every  hour  of  the  night,  but  is  usually 
more  distinctly  seen  in  the  temperate  sones,  when  observed  between 
dark  and  nine  o'clock,  as  after  that  hour  its  light  frequently  becomes 
dim  and  diffuse. 

"  It  appears  to  best  advantat^e  when  the  ech'i)tic  makes  its  highest  angle  with 
the  spectator's  horizon,  at  which  time,  in  moderate  latitudes,  it  reachcH  to  tliu 
cenith  or  -  beyond  it,  having  near  the  horiion  a  strikmg  brilliancy,  and  thenoe 
Aiding  upwaid,  mostly  by  imperoeptiUe  degrees^  tiU  st  its  vertex  it  can  he  made 
out  only  by  a  careful  and  experienced  eye.  As  the  seasons  advance,  when  the 
ecliptic  is  declining  gradually  toward  the  horixon,  the  zodiacal  light  fades  away 
till  it  is  perhaps  entirely  lost  to  view,  or  can  bo  seen  only  1  y  those  who  have 
followed  it  in  it^  changes,  night  after  niglit,  and  are  thus  able,  by  familiar  oc- 
quaiutance,  to  detect  and  trace  its  dim  markings  in  tbe  sky.** 

Humboldt,  in  ''The  Cosmos,"  voL  i.,  remarks: 

Those  who  have  been  for  many  years  in  the  zone  of  palms  must  retain  a 
pleasing  impression  of  the  mild  radiance  with  which  the  zodiaoal  lights  shoot- 
ing pyramidioaUy  upward,  iUamlnes  a  part  of  the  uniform  length  of  tropical 
nights.  I  have  seen  it  shine  with  an  intensity  of  light  equal  to  the  milky-way 

in  Sagittarius,  and  that  not  only  in  tbe  rare  and  dry  atmosphere  of  the  summit 
of  the  Andes,  at  an  elevation  of  from  13,000  to  15,000  feet,  but  oven  on  the 
boundless  ^rras^r  plains,  the  llanos  of  YenezueU,  and  on  the  sea-shore  beneath 
tbe  ever-clear  sky  of  Cumana." 

Ptof.  Olmsted,  in  his  Astronomy,**  describes  it  as  follows : 

**Ita  form  is  that  of  a  luminous  pyramid,  having  its  base  toward  the  sun.  It 
reachea  to  an  immoBeo  distance  from  the  son,  sometimea  even  beyond  the  orhH 
of  the  earth.  It  is  hrighter  in  the  parts  nearest  the  sun  than  in  those  that  are 
more  remote,  and  tenninateo  in  an  obtuse  apex,  its  light  fading  away  by  hisen- 
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sible  gradatioaa  until  it  1>ee(nii6t  too  feeble  for  ^UaHiiet  viiioii.  Its  aspeots  varj ' 
very  maoh  with  the  season  of  the  year.*' 

The  crepuscles,  or  streaks  of  light  from  the  Bun,  must  not  be  mis- 
taken for  the  zodiacal  light ;  the  former  are  sometimes  viBible  between 
twilight  and  dark,  the  latter  not  until  the  shades  of  night  have  folly 
tset  in.  Neither  must  the  milky-way  be  mistaken  for  it  by  inexpe- 
rienced observers,  as  the  zodiacal  light  has  a  warm  yellowifih  tinge 
unlike  the  cold  white  light  of  the  milky-way. 

Having  endeavored  to  open  the  way  for  a  conaideration  of  the 
aabject,  w6  will  now  proceed  to  give  a  history  of  former  obsenrations. 

There  is  no  mention  of  any  appearance  of  this  light  by  very  early 
writers.  There  is  mention  of  Arctnms  ancl  the  bands  of  Orion  in  the 
book  of  Job,  and  the  constellations  of  the  zodiac  were  assigned  namea 
at  a  veiy  early  date.  The  zodiacal  belt  was  in  use  among  the  ancient 
Egyptians  and  Hindoos.  If  this  light  had  been  visible,  it  is  highly 
probable  some  ancient  writer  would  have  spoken  of  it.  Our  author 
observes: 

**It  ia  scarcely  probable  tbat  a  phenomenon  so  striking  in  southeni  latitiidee 
shonld  have  escaped  the  attention  of  early  astronomers  in  those  ooontrtee,  but 
we  meet  with  nothing  in  their  works  (referring  to  it)  of  a  faOlj  definite  and  re- 
liable character." 

He  is,  however,  of  the  opinion  tliat  it  may  liavc  been  overlooked 
or  mistaken  for  tlie  crcpuscle  at  early  dawn  or  twilight. 

It  has  been  supposed  tliat  Pliny,  who  wrote  in  the  first  century 
of  the  Christian  era,  alhides  to  it  under  the  name  of  trabes  or  thec5o«oi'f 
of  the  Greeks,  but  Humboldt  thinks  that  Pliny  refers  to  another  mat- 
ter. 

Ammonius,  in  his  life  of  Charlemagne,  \.  d.  807,,  mentions  an  ap- 
pearance somewhat  like  the  zodiacal  light,  but  there  was  no  reliable 
notice  of  it  }»efore  it  was  described  in  Childrey's  "  Britannia  Baco- 
nica"  in  ICCl,  wliich  gives  a  l)rief  description  of  its  apjiearance  and 
shape.    The  reference  to  it  may  be  found  in  that  work,  at  page  183. 

It  was  reserved  for  Cassini  to  direct  attention  to  its  examination 
for  the  first  time  witli  earnest  inquiry  and  interest.  His  first  notice 
of  it  was  on  the  evening  of  the  18th  of  March,  1683.  lie  was  watching 
in  the  west  for  otlier  things,  but  was  struck  with  the  appearance  of  this 
luminous  streak  reaching  far  up  in  the  sky.  Like  jnost  discoverers, 
Cassini  immediately  formed  a  tlieory  in  regard  to  it  after  making  but 
ten  observations.  This  hypothesis,  based  on  very  insufficient  data, 
has  continued  to  the  present  time  to  influence  the  opinions  of  astrono- 
mers, and  has  retanled  interest  in  observing  its  j)lienomena.  Like 
most  theories  of  the  heavenly  bodies  in  their  first  origin,  it  was  doubt- 
less erroneous,  and,  like  the  Ptolemaic  llieory  of  the  solar  system,  it 
has  materially  interfered  with  the  establishment  of  a  correct  knowl- 
edge of  what  is  the  truth. 
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Cassini  discovered  vprvBoon  that  as  time  advanced  throii^li  ^Nlarcli 
and  April,  the  upper  or  northern  edge  of  this  li«^l»t  iucliued  more  and 
more  from  the  ecliptic,  and  stretched  farther  to  the  northward ;  and 
knowing  that  the  sun's  equator,  as  shown  by  his  spots,  was  also  then 
stretcliing  oft' from  the  ecliptic  in  a  similar  way,  he  came  to  the  con- 
clusion that  the  substance  giving  this  light  was  closely  connected 
with  the  sun's  equator,  and  was  coDseqaently  changing  its  positiou 
with  regard  to  that  equator. 

He  argued,  further,  that  as  the  sun  has  an  atmosphere,  and  is  there- 
fore capable  of  emitting  dense  vapors,  and  is  continually  sending  out 
matter  of  exceeding  fineness  which  we  call  light,  consequently  this 
luminary  might  also,  by  its  motion  on  its  axis,  send  out  a  substance 
intermediate  in  character  between  the  two ;  which  substance,  either 
self-hunitious  or  by  reflection,  might  give  us  the  zodiacal  light.  To 
support  this  theory,  he  gives  to  this  body  a  lenticular  shape,  about 
twice  the  thickness  of  the  sun  as  seen  in  March,  but  only  of  the  sun's 
thickness  when  seen  in  June.  Whether  he  meant  to  have  this  len- 
ticular-shaped medium  to  be  attached  to  the  sun,  and  revolving  with 
it  at  the  same  time,  is  not  apparent.  He  devoted  a  part  of  his  time 
for  about  eleven  years,  in  a  very  desultory  manner,  to  observing  this 
light. 

Cassini's  labors  led  other  observers  to  direct  their  attention  to  the 
zodiacal  light.  Fabio  de  Duillier,  who  was  his  colleague  for  a  while 
at  Paris,  is  worthy  of  particular  notice,  as  having  conceived  the  idea 
that  it  consisted  of  particles  of  matter  distinct  from  the  sun,  and 
arranged  in  shape  like  a  solid  zodiac;  which  body  of  uneven  sur- 
faces, and  rotating  round  the  sun,  he  supposed,  gave  us  the  zodiacal 
light. 

In  1731  Muiran  gave  considerable  attention  to  this  subject  in  a 
work  on  "The  Aurora  IJorealis."  He  advanced  the  theory  that  this 
light  is  reflected  from  the  sun's  atmosphere,  stretched  out  into  a  flat- 
tened spheroid  or  lenticular-shaped  body,  revolving  with  the  sun — an 
idea  which  Laplace  has  forever  set  at  rest  by  demonstrating  that  the 
8nn's  atmosphere  can  extend  no  farther  than  to  the  orbit  of  a  planet 
whose  periodical  revolution  is  performed  in  the  same  time  as  the  sun's 
rotary  motion  about  its  axis,  or  in  twenty-five  days  and  a  half;  that 
is,  only  so  far  as  nine-twentieths  of  Mercury's  distance  from  the  sun. 

Since  the  time  of  Mairan,  until  1853,  but  little  attention  a])pears  to 
bare  been  given  to  this  subject.  In  1833,  however,  l^iot,  in  order  to 
acoonnt  for  the  meteor-shower  of  that  year,  attempted  to  show  that 
the  shower  was  owing  to  the  earth's  passing  at  that  time  near  the 
node  of  the  zodiacal  light.  But  calculations  were  made  by  J.  C. 
Honsseaa  in  order  to  see  whether  the  nodes  of  the  sun  and  the  zo- 
diacal light  do  aetaally  correspond.  After  careful  observations  and 
oalcalatioiis,  in  which  he  was  assisted  by  nine  diligent  observers, 
Honssean  thinks  he  has  shown  that  these  nodes  are  different,  and  that  ^ 
VOL.  zi^»28 
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therefore  the  rappoBition  of  the  existeDoe  of  this  light  in  the  plane 
of  the  8nn*8  equator  does  not  satisfy  the  observations  made."  The 
closing  sentence  of  his  very  interesting  article  gives  the  first  intima- 
tion that  the  sodiaeal  light  has  a  near  connection  with  enr  globe. 
Honssean  says: 

"  One  is  struck,  without  doubt,  with  the  near  approach,  which  our  elenionti* 
show,  between  the  line  of  nodes  of  the  zodiacal  light  and  that  of  the  nodes  of 
the  terrestrial  equator  upon  the  eoliptio.  This  elroamstanee,  as  ftr  as  it  is  veri- 
fied, may  help  to  explain  the  oaoaes  of  this  lominoos  phenomenon— eadses  wbieh 
are,  it  may  be,  more  looal  than  has  hitherto  been  supposed.** 

This  notice  is  the  only  one,  of  any  importance  whatever,  that  was 
taken  of  the  zodiacal  light  for  many  years,  with  the  exception  of 
some  experiments  made  to  ascertain  whether  there  is  any  heat  con- 
nected with  it — experiments  which  we  think  resulted  in  establishing 
•the  fact  that  it  is  near  enough  to  emit  heat  sufficient  to  affect  a  ther- 
mo-electric pile  of  twenty-five  pairs,  causing  the  needle  of  the  galva- 
nometer to  indicate  12^  when  the  pile  was  directed  toward  the  base 
of  the  zodiacal  light. 

We  come  now  to  a  consideration  of  the  observations  taken  dur- 
ing the  cruise  of  the  Japan  Expedition,  and  we  hope  our  readers 
are  not  weary  of  the  subject ;  for,  if  it  can  be  demonstrated  that 
we  have  a  ring  of  nebulous  matter  around  our  globe  at  a  distance  of 
150,000  to  200,000  miles,  there  are  many  inquiries  growing  out  of 
that  fact  full  of  interest,  and  yet  to  be  answered  by  experiment 
and  induction.  It  will  be  a  matter,  then,  to  be  considered  whether 
it  is  self  luminous — that  is,  of  the  nature  of  tlie  sun's  photosphere— 
or  whether  it  shines  only  by  reflected  light,  like  the  rings  of  Sat- 
urn ;  whether  it  is  increasini;  or  diminishing  in  magnitude  and  ex- 
tent. If  it  is  shown  to  be  self-luminous,  avc  will  then  wish  to  know 
whether  it  may  not  be  widening  and  e7ctending  itself,  at  the  same  time 
increasing  in  its  capacity  to  emit  both  light  and  heat,  until  it  envelops 
the  entire  glo])c,  modifies  climate,  melts  the  icebergs  and  snows  of 
northern  latitudes,  and  dispels  darkness  from  our  globe.  We  may 
inquire,  too,  whether  it  may  not  be  used  as  a  grand  instrument  in  the 
hands  of  the  Creator  for  the  future  development  of  his  purposes  in 
regard  to  our  globe.  It  may  also  be  an  inquiry  whether  it  does  not 
already  influence  the  magnetic  state  of  the  earth,  and  play  an  impor- 
tant part  in  the  causes  producing  the  aurora  borealis.  These  and 
many  more  similar  questions  will  arise  from  the  establishment  of  the 
foct  that  the  zodiacal  light  emanates  from  a  ring  of  nebulous  matter 
so  near  our  earth.  Let  us,  then,  give  our  author  a  close  examination 
and  a  patient  hearing,  that  we  may  be  enabled  to  form  a  correct  judg- 
ment as  to  the  truth  of  his  deductions. 

We  have  not  space  to  present  all  tlie  reasoning  by  wliich  our  author 
shows  that  the  zodiacal  light  cannot  be  produced  by  a  ring  of  nebu- 
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lous  matter  revolTing  round  the  bod,  either  within  or  beyond  the  orbit 
of  the  earth. 

He  starts  with  the  proposition  that  such  a  ring  must  be  either — 1. 
Within  the  earth's  orbit;  2.  Surrounding  the  earth;  or,  3.  Without 

the  orbit  of  the  earth. 

It  cannot  be  icithin  the  cartli's  orbit;  if  so,  we  could  never  have  it 
at  any  great  altitude  at  any  period  of  the  night,  and  we  could  never 
have  the  zodiacal  light  at  midnight  on  both  horizons  simultaneously. 

We  omit  the  diagram  constructed  for  tlie  consideration  of  the 
theory  which  supposes  this  ring  to  be  around  the  sun  and  beyond  the 
orbit  of  the  earthy  by  which  he  shows  that  this  supposition  will  not 
account  for  the  lateral  changes  observed  in  the  zodiacal  light,  lie 
says.: 

"The  qaery  ariseBi  'Can  sadi lateral  changes,  so  uniformly  observed,  as  the 
evening  or  morning  advances,  agree  at  all  with  the  idea  of  a  nebuhtns  ring 
giving  US  this  light  at  a  distance  from  the  spectator  of  100,000,000  or  18(),uOfi,000 
miles  f  '  A  ring  of  the  character  siipiiose*!,  it  seems  to  me,  could  pivo  us  a  zodi- 
acal light  only  of  one  uniform  shape,  namely,  with  the  opposite  borders  receding 
from  each  other  for  a  short  distance  from  the  apex,  and  then  ranning  parallel, 
one  to  the  other,  the  whole  waj  down  to  the  base.  Nor  oonld  the  hourly 
ehangea  of  time  prodooe  any  other  ehangea  In  these  boondariea  than  a  rishig  or 
rinUng  of  the  apex  of  the  light;  the  boundaries,  uj  at  nine  oV-lock  p.  m.,  ex- 
tending alittle  higher  in  the  sky  than  at  eight|  and  so  continued,  with  a  parallel- 
ism of  the  opposite  sidea,  down  to  the  horizon.  How  different  tbia  from  the 
true  facts  of  the  cn'^e ! 

"The  evident  and  most  derided  connection  between  these  bonndary-liiu  h 
and  the  spectator's  place,  as  regards  the  ecliptic,  is  also  a  matter  of  the  greatest 
significanee  in  drawing  our  conclnsioos  in  regard  to  the  origin  of  this  light. 
Kow,  supposing  the  base  of  the  xodiaoal  light  to  be  at  a  distance  of  200,000,- 
000  miles,  how  is  it  possible  that  the  fact  that  the  spectator  is  a  short  distance 
north  or  south  of  the  ecliptic  can  govern  the  reflection  from  the  nebulous 
ring  at  that  immense  distance,  and  place  it  on  his  side  of  the  ecliptic  ?  If  he  is 
on  the  north  side  of  the  ecliptic,  not  only  is  the  main  body  of  the  light  down  to 
its  base  on  that  side,  but  the  lateral  changes  of  the  boundaries,  as  the  hours  pass, 
are  altogether  or  chiefly  on  that  side;  and  so  equally  with  the  south.  If  be  is 
on  the  ecliptic  or  near  it,  the  zodiacal  light  stretches  e<iually,  or  nearly  so,  on 
cadi  ride  of  that  line.  Alao^  if  he  changes  rapidly  during  the  night  to  or  from 
the  ediptio  (as  was  the  case  on  sliipboard)  the  boandaries  of  this  light  also 
change,  being  regnlated  by  his  motion  (from  one  place  to  another).  That  the 
apex  of  the  zodiacal  light,  from  such  a  ring  around  the  sun,  miijht  be  so  affected 
by  the  spectator's  position  is  not  mireasonable,  bat  that  the  boondary-lines  should 
be  so  affected  seeius  to  be  utterly  inadmissible. 

*'It  is  worthy  of  remark,  also,  how  even  and  uniform,  from  apex  to  base,  the 
change  in  the  boundary-lines  is  as  the  hours  change  ;  as  if  the  substance  giving 
the  zodiacal  light  were  not  only  near,  but  also  at  one  uniform  distance  from 
the  apeotator;  the  portions  of  it  at  the  apex  and  base  of  the  light  all  equally 
affected  by  bis  changes  on  the  earth.** 

He  shows  by  Bougucr's  law  of  reflected  li^ht  that  the  zodiacal 
light,  if  from  a  ring  of  nebulous  matter  beyond  the  earth's  orbit, 

Digitized  by  Google 


356  TM£  POPULAR  SCIENCM  MONTHLY. 


would  emit  a  liglit  of  the  same  intensity  the  whole  way  from  the  base 
to  the  apex.  But  another  law  of  optics,  that  the  strength  of  linlit  is 
inversely  as  the  squares  of  the  distances  of  tlie  oVyect  affording  the 
light,  would  here  make  its  application  ;  and  this  ring,  at  our  zenith, 
being  by  that  supposition  about  U(i/m»(),0()0  miles  nearer  to  us  lljan 
at  the  base,  we  sliould  then  liavc  tlic  zodiacal  light  far  more  intense 
at  tile  apex  than  at  the  bube ;  all  of  which  is  entirely  opposite  to  the 
facts  of  tlie  case, 

lie  otfers,  now,  as  a  last  conclusion,  the  /n/jtofhe-'iifi  of  a  neJndous 
ring  irith  the  tarth  for  (i  cmtre.  lie  makes  certain  deductions  from 
the  exauiinatiou  of  the  preceding  theories. 

* 

**Tbe7  are— 1.  That  the  substance  giving  us  the  zodiacal  light  must  be 
equally  near  to  us  in  all  its  parts,  inasmuch  as  the  lateral  changes  of  the  light, 
i.  e.,  the  chjuiges  uf  houndaries,  have  a  uniform  character  and  mostly  a  parallel- 
ism in  their  whole  extent  from  n[)ex  to  base ;  2.  That  no  part  of  this  substance 
can  be  verj  remote  from  us,  inasinucli  as  the  outlines  of  the  light  were  clearly 
and  sensibly  affected  by  my  own  posttiou  on  the  globe,  and  even  by  my  change 
of  positioii  in  a  single  night;  and,  8.  That  the  laws  of  raflaeted  lif^t  reqnira  an 
arrangement  or  a  tliape  of  this  nebnloos  matter  whioli  wiD  give  ns^  at  the  baoe 
of  the  zodiacal  light,  larger  an|^es  between  the  lines  of  the  inddent  and  re- 
flected light  than  at  other  portions,  and  also  a  regular  decrease  of  such  angles 
from  the  base  to  the  apex  of  the  light,  as  produced  by  such  a  shape.  These 
three  requirements  appear  to  be  fully  met  by  an  hypothesis  which,  if  the  theo- 
ries examined  are  untenable,  is  now  the  only  one  remaining  to  us. 

The  hypothesis  is  that  the  zodiacal  light  is  a  rbiy  arvuiid  t/u  tarth. 

The  thought  is  a  somewhat  startliag  one,  yet  startling  only  from  its  noVelty ; 
for  it  is  entirely  in  aoooidanoe  with  what  we  Imow  of  our  trister  planet  (Batam)» 
and  also  with  the  whole  of  Lsidaoe's  odebrated  theory  of  the  formation  of 
globes.** 

We  will  not  take  up  time  and  sj»ace  with  quoting  his  ajiplieatiou 
of  that  theory  in  explaining  some  of  the  phenomena  of  this  light. 

Avoiding  the  consideration  ofthesc  topics,  we  will  jtroceed  to  apply 
the  result  of  Bouguer's  exjierinu  iits  on  reflected  light  to  this  ease. 

In  the  annexed  diagram  he  takes  an  observation  made  on  the  4th 
of  September,  1851,  as  an  examjde,  for  the  reason  that  it  is  a  simple 
one,  and  one  also  in  wijich  the  spectator  is  near  the  j>lane  of  the  eelij>- 
tic.  It  was  made  in  latitude '-"2°  18' north,  longitude  114°  10' east. 
The  Bun  rose  at  5"  48"'.  The  stronger  light  was  at  -I*"  GO"  to  4*"  .30", 
the  diffuse  light  at  a**  4.5'".  Sun's  longitude  101 '  3.5'.  The  horizons  at 
4^^  30"*,  3''  30"',  2''  30"',  and  l*"  30'",  and  at  midnight,  are  given,  togellier 
with  the  line  of  the  spectator's  vertices,  as  well  as  his  positions  O,  o,  etc., 
at  4"  30*"  and  2^  30"°.  A,  B,  C,  F,  are  the  boundaries  of  the  zodiacal  light 
at  4''  30",  and  E,  F,  G,  at  3''  30" ;  the  apices  C  and  G  are  carried  a  lit- 
tle above  the  more  condensed  portions  of  the  ring;  but  the  reader  \s 
at  liberty  to  suppose  them  to  be  at  any  other  part,  he  may  thinic 
best.  The  direction  of  the  sun  is  given  ;  and  S',  S",  S'",  S'  "',  S"'",  are 
supposed  to  be  rays  of  light  proceeding  from  that  luminary. 
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In  this  (Uagrain,  the  sun's  rays  being  S',  S",  etc.,  BO,  FO,  etc., 
will  1)0  tlie  reflected  rays  ;  and  the  several  angles  lietween  these  lines 
of  incidence  and  reflection,  together  with  the  number  of  rays  reflected 


Nmruwi  Riiis,  vira  thb  Sabtb  vor  its  Ckntrs. 

rcl.'itiro  proportloiiii  oT  the  onrth  ftiifl  the  ring,  and  also  lt«  ttiatnnco.  nre  of  courao  irnt  trivtn 
in  tliU  cliagrani  with  any  t-dort  at  certAloty  ;  tbe  upward  extent  of  Ibu  riiie  U  prububly  lur 
CM  MK-r  tbuii  can  hv  tu  ro  ropro ecottd.  Tm  «Uaicnm  1%  bowefw, Mifflci«BU7 oonect  for  oar 
preeeot  piupoa«»  of  elocidatiou.] 


to  the  eye,  oat  of  erery  1,000  incident  rays,  according  to  Bouguer,  are 
in  the  following  table : 


ANGLE. 

Bavs  n^fli^cted  from 
Smootli  Water. 

Rays  reflected  ttom 
Plate-glass  not  quick 
sllrercd. 

848 

184 
101 
69 

IS 

1«  1 

422 
270 
162 
105 
25 
25 
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"  We  find  in  the  above  table  a  strong  argument  for  such  a  ring  around  the 
earth.  The  figures,  taking  either  of  the  two  columns,  for  water  or  for  glass, 
correspond  in  a  very  striking  degree  with  the  varying  inteneity  of  the  sodiaeil 
light  from  the  baae  opward,  aa  we  hare  it  on  any  dear  morning  or  evening  when 
the  ediptio  is  at  a  high  angle  with  the  horiaon,  and  when,  oonaequently,  the 
nebulous  figure  is  not  brovght  angularly  to  our  eye.  They  also  correspond  to 
what  is,  indeed,  almost  synonymous  with  what  has  been  stated — namely,  to  the 
fact  that  at  4''  30°  the  zodiacal  fight  at  the  horizon  is  far  greater  at  its  base  than 
it  is  at  8"  30™ ;  at  3"  tlian  it  is  at  2»  80",  etc.,  back  to  nii(lni!,^ht.  Any  person 
w  ho  has  ever  looked  attentively  at  tbis  light  when  making  a  high  angle  with  the 
horizon  will  see  at  once  the  coincidence  between  the  proportions  of  the  figures 
in  the  above  taUe^  showing  the  number  of  reflected  rays,  and  what  has  been 
always  presented  to  the  eye.  If  the  reader  will  also  carry  these  lines  of  incident 
and  reflected  light  beyond  the  midnight  horizon-line,  to  sny  point  there  of  the 
nebnlons  ring,  he  wUl  aee  how  we  may  easily  get  what  is  referred  to  in  my 
charts  under  the  German  name  of  Gegeiuiiheinf  i.  e.,  dim  light  seen,  when  the 
circumstances  are  favorable  for  it,  in  those  portions  of  tlie  sky  opposed  to  the 
sun.  Tbis  hypothesis  shows  also  very  clearly  bow  I  could  have  the  zodiacal 
light  above  both  horizons  at  the  uiidnight  hours,  as  I  was  often  able  to  do,  and 
it  hariiKJiii/.es  fidly  with  the  strength  of  the  light  as  then  ])resented  to  the  eye. 
While  there  are  some  things  still  left  unexplained,  1  have  yet  not  been  able  to 
see  anything  in  this  hypothesis  antagonistic  to  the  facts  of  the  zodiacal  light. 
On  the  contrary,  almost  all  of  them  are  explained  by  it;  and  they  all,  as  I  can 
perceive,  fully  harmonize  with  it  through  the  whole  of  the  manifold  ohanga 
which  the  li^^t  underwent,  either  firom  the  changes  of  the  ediptio  toward  any 
fixed  point,  or  fW>m  my  numerous  and  great  dianges  of  latitude  during  our 
cmise. 

"If  we  could  liavo  a  zodiacal  light  of  an  undoubted  character  produced  by 
the  full  inoon^  not  only  would  the  question  bel'ore  us  be  set  at  rest,  but  Uie  ring 
would  be  sliown  to  be  within  the  orbit  of  the  moon,  and  liow  near  wo  came  to 
a  case  of  the  kind  on  the  evening  of  February  14,  lbo4,  the  reader  will  decide 
for  himself.  ... 

This  ling  must,  according  to  the  laws  of  matter,  rotate  on  its  centre ;  and 
it  must  be  full  of  commotion  within  itsdf.  The  existence  of  jMi2Mi<tsnt  seems 
scarody  to  admit  of  a  donbt,  recorded  as  they  have  been  by  observera  in  audi 
distant  qnartera  of  the  globe." 

In  conclusion,  wo  would  say  that  two  siniultaneous  observations, 
made  in  equatorial  regions — for  instance,  one  by  aii  observer  at  Quito, 
liud  another  by  an  observer  on  tlie  island  of  Sumatra,  in  which  both 
observations  presented  the  zodiacal  liglit  strctebing  as  an  arch  across 
till'  heavens  from  east  to  west — would,  it  seems  to  us,  demonstrate 
the  fact  that  it  is  a  ring  around  the  earth.  Now,  if  observations  taken 
in  almost  every  s])ace  of  15°  of  longitude  have  been  made  and  its 
existence  demonstrated,  does  not  that  amount  to  about  the  same 
thing  ? 

Wo  leave  the  subject,  inviting  information  and  discussion  from  all 
who  are  iuforiued  in  regard  to  this  loug-neglccted  phenomenou. 


Digitized  by  Google 


DB.  BALFOUR  STEWART. 


359 
« 


DE.  BALFOUE  STEWART. 

AMONG  English  physicists  Dr.  Balfour  Stewaet  holds  a  dis- 
tinguished place  for  the  originality  and  extent  of  his  experi- 
mental  researches,  the  grasp  of  his  suhtile  and  comprehensive  inqui- 
ries, and  the  boldness  and  freedom  of  many  of  his  speculations. 

He  was  the  son  of  a  merchant,  and  was  born  in  Edinburgh, 
November  1,  1828.  At  the  age  of  fourteen  ho  went  to  the  University 
of  St.  Andrews,  and  afterward  to  that  of  Edinburgh,  from  which  he 
graduated.  During  his  college  c-ourse  ho  paid  a  groat  deal  of  atten- 
tion to  pure  mathomatics,  and  is  credited  with  having  rediscovered, 
independently  of  books,  La  Grange's  method  of  dealing  with  the  dif- 
ferential calculus.  After  leaving  college  he  spent  four  years  in  a  mer- 
cantile house,  and  was  for  two  or  three  years  in  Australia ;  but  his 
father's  preference  that  he  should  be  a  merchant  did  not  coincide  with 
his  own  inclinations,  and  he  at  length  determined  to  devote  his  life  to 
physical  scienco. 

On  his  return  from  Australia,  he  was  so  fortunate  as  to  secure  the  . 
friendship  of  the  late  Princi|)al  Forbes,  and  became  his  assistant  in 
Edinburgh  for  throe  years,  1856-'57- 58. 

Dr.  Stewart  has  boon  Director  of  the  Magnetic  Observatory  at 
Kew,  where  he  lias  niado  nuiiiorous  and  important  magnotical  observa- 
tions in  connection  witii  the  eminent  physicist,  Mr.  Warren  Do  hi  line, 
lie  is  Professor  of  Physics  in  Owens  College,  Manchostor,  a  Follow  of 
the  Royal  Society  of  Groat  Britain,  of  the  Astronomical  and  Meteoro- 
logical Societies  of  LombHi,  and  of  various  learned  bodies  on  the 
Continent  and  in  the  LTnitod  States.  lie  rec<Mvo(l  the  degree  of 
LL.  D.  from  Edinburgh  University,  and  in  18C8  tlio  liumford  Medal 
of  the  Koyal  Society  for  his  rcsoarclies  in  light  and  heat. 

Dr.  Stewart  has  been  a  very  active  worker  in  the  scientific  field, 
and  is  the  author  of  many  publications,  especially  in  the  branches  of 
meteorology,  magnetism,  and  solar  physics,  of  which  the  following 
are  the  most  important: 

Papers  connected  with  Heat  and  L'ufht. — 1.  An  Account  of  Some 
Experiments  on  Radiant  Heat,  involving  an  Extension  of  Provost's 
Theory  of  Exchanges  (Transactions  of  Royal  Society,  Edinburgh, 
1858).  2.  Researches  on  Radiant  Heat,  Second  Series  (Transactions 
of  Royal  Society,  Edinburgh,  1859),  3.  On  the  Light  radiated  by 
Heated  Bodies  (Proceedings  of  Royal  Society,  London.  l^^GO),  4.  On 
the  Nature  of  the  Light  emitted  l>y  Heated  Tonnnulino  (Proceedings 
of  Royal  Society,  London,  IHGo).  5.  Internal  Radiation  in  I'^niaxal 
Crystals  (Proceedings  of  Royal  Society,  London,  1801).  C,  Report 
on  the  Theory  of  Exchanges  (British  Association,  18(32). 

Papers  connected  with  Meteorology^  Maynetism^  and  Sun-spots, 
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— 1.  On  an  Instrument  for  measuring  Fluctuations  of  Temperature 
(Proceedings  of  lloyal  Society,  London,  1866).  2.  Reduction  of 
Makerslown  Magnet icul  and  3Ieteorologieal  Observations,  from  1847 
to  1855  (TransactioiiH  of  Uoyal  Society,  Edinburgh,  1860).  3.  On  tlie 
Magnetical  Survey  of  Scotland  ini(Urlaken  l)y  the  late  Mr,  Welfeh 
(Report  of  British  Association,  1859).  4.  An  Account  of  the  Self- 
recording  Magnetograpbs  erected  at  the  Kew  Observatory  by  the  late 
Mr.  Welsh  (Report  of  British  Association,  1859).  5.  On  the  Great 
Magnetic  Disturbance,  August  to  September,  lb59  (Transactions  of 
Royal  Society,  London,  1861).  6.  On  the  Nature  of  the  Forces  con- 
cerned in  producing  the  Greater  Magnetic  Disturbances  (Transactions 
of  Royal  Society,  London,  1862).  7.  A  Comparison  of  the  Kew  Curves 
with  the  Earth-Currents  registered  at  Greenwich  during  the  Magnetic 
Storm  of  December  14,  1862  (Proceedings  of  Royal  Society,  London, 
1868).  8.  Od  Earth-Oarrents  during  Magnetic  Calms,  and  their  Con- 
nection vttli  Magnetic  Changes  (Transactions  of  Royal  Society,  Edin- 
burgh, 1863).  9.  An  Account  of  Some  Experiments  with  an  Air-Ther- 
mometer (Transactions  of  Royal  Society,  London,  1868).  10.  Results 
of  a  Comparison  of  Simnltaneous  Traces  of  Self-recording  Magneto- 
graphs  at  Kew  and  Lisbon — in  conjunction  with  SeDhor  Capello  (Pro- 
ceedings of  Royal  Society,  London,  1864).  11.  On  the  Snddea  SqnalU 
of  October  80  and  November  21,  1868  (Proceedings  of  Royal  So» 
ciety,  London,  .1863).  12.  Note  on  the  Secular  Change  of  Magnetic 
Dip  al  the  Kew  Observatory  (Proceedings  of  Royal  Society,  London, 

1866)  .  13.  A  Description  of  the  Self-recording  Inatmments  of  the 
Meteorological  Committee  (Report  of  the  Meteorological  Committee  for 

1867)  .  14.  A  Comparison  between  the  Beoords  of  the  Barographs  at 
Oxford  and  Kew  (PkoceedingB  of  Royal  Society,  London,  1807).  15. 
An  Account  of  Experiments  on  Aneroid  Barometers  (Proceedings  of 
Royal  Society,  London,  1868).  16.  On  the  Laws  regulating  31agnetic 
Peaks  and  Hollows  (Proceedings  of  Boyal  Society,  Loudon,  1869). 
17.  Results  of  a  Preliminary  Comparison  of  the  Kew  and  Stonyhnrst 
Declination  Curves— in  coigunction  with  the  Rev.  W.  Sedgreaves  (Pro- 
ceedings of  Royal  Society,  London,  1869).  18.  Remarks  on  Meteoro- 
logical Reductions  (British  Association,  1869).  19.  Results  of  Ob- 
servations of  Dip  and  Horiaontal  Force  made  at  Kew  from  April, 
1868,  to  April,  1869  (Proceedings  of  Royal  Society,  London,  187oy. 
20.  On  the  Variations  of  the  Daily  Range  of  Atmospheric  Tempera- 
ture as  recorded  at  the  Kew  Observatory  (Proceedings  of  Royid  So- 
ciety, London,  February,  1877).  In  this  paper  the  author  shows  that 
in  the  daily  range  of  temperature  there  is  unmistakable  reference  to 
the  moon.  21.  On  the  Variations  of  the  Daily  Range  of  Magnetic 
Declination,  as  recorded  at  the  Kew  Observatory  (Proceedings  of 
Boyal  Society,  London,  1877).  In  this  paper  Prof.  Stewart  establishes 
the  opinions  previously  held  by  Mr.  De  la  Rue,  Mr.  Loewy,  and  him* 
self,  clearly  showing  that  in  the  variations  of  declination  range  at  Kew 
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there  are  inequalities  havino^  reference  to  planetary  configurations. 
He  also  shows  that  tliere  is  a  great  likeness  between  nuteorological 
and  magnetical  j)henoniena,  and  suggests  that  a  further  study  of  sun- 
spots  may  ultimately  enable  us  to  predict  longer  aud  longer  meteoro- 
loirieal  occurrences. 

JAipcrs  on  the  Heating  of  a  JJisk  by  Rapid  Rotation  in  Vacuo. — 1. 
On  the  Heating  of  a  Disk  by  Rotation  in  Vacuo — in  conjunction  with 
Prof.  Tait  (Proceedings  of  Royal  Society,  London,  1865).  2.  On  the 
same  suV>ji'ct — in  conjunction  with  Prof.  Tait  (Proceedings  of  Royal 
Society,  London,  1866).  3.  On  the  same  subject — in  conjunction  with 
Prof.  Tait  (Proceetlings  of  lioyal  Society,  London,  1873).  4.  (A  Pos- 
sible Explanation  of  its  EtYect?)  On  the  Temperature  Equilibrium  of 
an  Inclosure  containing  a  Body  in  Visible  Motion  (Literary  and  Phil- 
osophical Society,  Mancliester,  November,  18T0).  Dr.  Stewart  en- 
deavors to  explain  the  heating  of  a  disk  of  rotation  in  vacuo  by  an 
extension  of  the  theory  of  exchanges. 

Papers  on  Solar  Physics  by  Messrs.  Warren  Pe  la  Rue,  B.  Steto- 
art,  and  B.  Boeiry  (Preliminary  Researches — printed  for  private  cir- 
culation by  Mr.  De  la  Rue). — First  Series:  On  the  Nature  of  Sun-spots 
(1865).  Secojid  Series:  Area  Measurements  of  Carringttm  Observatory, 
and  Deductions  therefrom  (1866).  Third  Series:  Ou  the  Distribution 
of  Spots  in  Heliographic  Latitude. 

J\ew  Rescarrhes. — 1.  Heliograjdiic  Positions  and  Areas  of  Sun- 
spots  observed  with  the  Photoheliograph  during  the  Years  1862  and 
1863  (Transactions  of  Royal  Society,  London,  1869).  2.  Positions  and 
Areas  of  Sun-spots  observed  at  Kew  during  the  Three  Years  1864 
—'66,  as  well  as  P'ortnightly  Values  of  Spotted  Solar  Area  from  1832  to 
1868  (Transactions  of  Royal  Society,  London,  1870).  3.  On  Some  Re- 
cent Researches  in  Solar  Physics,  and  a  Law  regulating  tlie  Time  of 
Duration  of  the  Sun-spot  Period  (Proceedings  of  Royal  Society,  Lon- 
don, 1871).  4.  Further  investigations  on  Planetary  Inlluence  upon 
Solar  Activity  (Proceedings  of  Royal  Society,  London,  1872).  5.  On 
a  Tenden<;y  observed  in  Sun-spots  to  change  alternately  from  the  one 
Solar  Hemisphere  to  the  other  (Proceedings  of  Royal  Society,  Lon- 
don, 1873). 

Besides  various  miscellaneous  papers,  not  mentioned  here,  Dr. 
Stewart  is  the  author  of  the  following  works: 

An  Elementary  Treatise  on  Heat ;  Lessons  in  Elementary  Physics; 
Conservation  of  Energy  ("  International  Scientific  Series");  and  The 
Unseen  Universe  (in  conjunction  with  I^rof.  Tait), 
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MIND-KEADINO  BY  TIIK  KAIl. 

To  tht  Editor  qf  (he  Popular  ScUnce  Monthly. 

SINCE  the  publication  of  ray  article  on 
''Physiology  of  Mind-Reading,"  in  the 
February  number  of  your  Month i,v,  I  have 
received  the  following,  which,  as  prebeniing 
a  new  pbaae  of  the  tabjeet,  fa  of  mudi  in- 
tercft. 

There  are  three  general  methods  of  mind- 
retdfaig — by  the  touch,  by  the  eye,  and  by 
the  onr.  My  article  was  devoted  only  U\  tlie 
method  and  modifications  of  the  method  in- 
trodnoed  by  Brown— by  the  tonoh.  Mind- 
readin;:  by  the  eye — that  i?,  wiitching  the 
moveroenta  and  changes  of  the  features,  or 
of  the  hand  or  flngen — is  done  every  day 
by  all  of  us,  and  is  frequently  utilized  with 
great  success  by  mediums.  Mind-reading 
by  the  «ar,  as  d^crlbed  in  the  first  experi- 
ment noted  in  the  following  letter,  is  not  .^o 
well  known.  The  author  of  the  letter,  who 
does  not  wish  to  iinve  hLs  name  used,  is  also 
an  expert  in  the  art  of  nrfnd-rending  by  the 
eye  or  by  the  touch. 

The  general  phy8iolo<rieal  principle  is 
the  same  in  all  these  methods  of  mind- 
rending — nnmcly,  the  detecting  by  the  op- 
erator, through  some  one  of  the  senses,  of 
the  nneonseiovs  muAcalar  or  bodily  more- 
nients  of  the  subject,  through  mind  acting 
on  body.         Gkorqk  M.  Bka&d,  M.  D. 

nr.  ^MTd— 

Dear  Sin:  I  wa?  mach  tntcre^^tr-il  in 
vour  article  on  the  "Physiology  of  Mind- 
Kendin^,"  as  I  IwTe  paid  more  or  less  at- 
tention to  the  suliject,  in  an  aninteiir  way, 
for  eight  or  ten  years  past,  and  1  think  that 
I  can  give  you  some  new  "derdopments.." 

While  your  theory  is  undoubtedly  cor- 
rect, you  describe  certain  conditions  as 
** essential'*  which  I  have  found  by  fre- 

9aflBt  •oocessful  practice  to  be  unnecessary, 
bnsyon  say  that  the  connection  between 
the  subject  or  subjects  roust  be  such  '*as 
*  easily  to  allow  the  sen.'^e  of  muacolar  tension 
tn  be  communicated."  The  operator  or 
uediutu  "  muHt  be  in  physical  connection 
with  the  sntjeoi**  Again,  *'  where  tiie  con- 
nection of  the  operator  with  the  subject 
is  made  by  a  wire,  so  arranged  that  mass- 
motion  eannot  be  communicated,  .  .  .  the 
operator  does  just  what  he  would  do  by 

fure  chance  and  no  more."  In  reply  to  this, 
would  aay  that  I  am  fai  the  habit  of  re- 
peating Brown's  tricks  of  finding  hidden 
objectH,  designating  persons  and  thin<i.s 
thought  of^  etc.,  without  any  physical  con- 


tact whatever,  while  I  am  blindfolded,  pre- 
cisely as  Brown  was  In  his  puMio  penbmi- 

ances. 

The  only  condition  I  require  of  the 
subject  is,  that  he  shall  follow  me  at  a 

distance  of  about  three  or  four  feet,  as  I 
grope  my  way  apparently  at  random,  keep- 
ing his  mind  fixed  upon  the  object.  I  am 
able  to  tell,  by  close  attention,  when  he  fol- 
lows me  readily,  and  when  reluctantly ;  in 
this  way  I  cautiously  map  out  the  direction 
in  which  ha  tends  to  follow  me  most  readily. 
When  I  approach  the  vicinity  of  the  rihject 
thought  of,  he  shows  no  inclination  to  move 
in  any  one  direetioo.  There  i.<,  of  course, 
a  certain  element  of  uncertainty  in  the  find- 
ing of  a  sroali  object  under  these  circum- 
stances, but  the  proportion  of  fiitlnrea  is  as- 
tonishinply  small.  I  reached  tliis  result  by 
a  succession  of  experiments,  first  through 
a  rigid  rod,  then  tiirough  a  wire,  then  a 
stretched  slrinj:,  then  a  string  with  a  loop. 
I  then  worked  without  contact  wtt  blind- 
folded.  I  would  walk  backward,  holding 
out  my  right  forefinger,  and  directing  the 
"subject"  to  hold  his  ri^ht  forefinger,  at  a 
distance  of  six  inches  (this  would  convey  to 
most  people  the  impression  of  two  terminal 
pole.s  of  a  battery  or  electrical  machine), 
and  he  would  oltcn  have  an  imaginary 
pricking,  as  of  sparks  at  the  finger-tip.  I 
would  then  proceed  around  the  roont,  and 
when  moving  in  the  right  direction  the 
hiatus  would  be  rapidly  closed  between  the 

two  (ingt'rs. 

1  can  almost  invariably  di.«tinguish  an 
intentional  or  accidental  indication  fnm  an 
involuntary  one,  ami  I  do  not  find  that 
keeping  the  "arm  perfectly  stiff '*  interferes 
very  senously.  The  indicaiions  are  not  oon- 
fined  to  muscular  contractions  or  relaxations 
of  the  arm,  but  It  is  a  sympathetic  move- 
mcnt  of  the  whole  body. 

It  is  a  curious  fact  that  subjects  who 
naturally  work  well  will  be  very  slightly 
iutluenced  by  the  explanatiuu  of  the  ap- 
parent  mystery.  Tea  may  sssure  them  that 
every  eorrfct  movement  yon  make  is  only  a 
translation  of  their  own,  and  tliey  will  de- 
clare posidvely  that  they  are  trying  to  move 
in  the  opp«,xile  dircriton,  and,  in  fact,  ihoy 
often  do  hold  back  with  their  feet,  wbiie 
giTing  the  most  positive  indieatlonB  with 

their  arm.s. 

I  have  found  that  a  large  majority  of 
well-educated  people  hare  an  innate  Mas 

for  mysteries,  and  prefer  to  refer  these 
"  phenomena  "  to  animal  magnetism,  auras, 
psychic  or  odic  force,  or  any  incompre- 
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hensible  cauae,  rather  than  to  the  rational 
explanation  of  nneonaeioDS  momnont. 

Some  time  since,  I  had  a  curious  UlostratioD 
of  this  fact,  and  at  the  same  time  aa  admi- 
rable proof  of  the  physical  theory  (if  any 
trare  leqidred),  in  an  experiment  suggested 
by  a  gentleman  of  this  oily.  I  hud  con- 
eluded  a  successful  exhibition  at  an  evening 
company,  and  deieribed  the  precise  metbod 
by  which  the  experiments  had  be^n  per- 
formed. This  gentleman  said  to  me  pri- 
▼ately  tlnl  be  ooald  suggest  an  experimenl 
which,  if  successful,  would  disprove  my 
theory  of  muscular  or  physical  movement. 
I  retired  from  the  room,  and  was  brought  in 
blindfolded.  Mcanwliilr  ho  had  requested  a 
very  good  subject  with  whom  I  had  done  a 
numlMr  of  cumplicated  things  to  Ude  an 
article.  The  gentleman  then  took  the  towel 
from  my  head  and  blindfolded  the  "sub- 
ject"— turned  him  rapidly  round  several 
times,  and  told  him  to  think  of  the  object. 
Ho  said,  "  Now  you  will  find  it  by  mental 
communication  only."  I  started  off  rapidly, 
but,  of  coarse,  reeeived  no  indications.  I 
then  purpo-ioly  touched  his  hand  to  the 
raantcl-picce  in  the  back-parlor.  Instantly 
he  mieonscloiisly  caleolitod  the  position  of 
the  hidden  article  and  directed  (not  led,  for 
I  always  so  in  advance  of  the  "  subject ") 
me  toward  the  frtmt*room;  then  be  was 
lost,  until  I  again  touched  hi^  hand  to 
some  object,  when  I  received  a  fresh  indica- 
tion. In  this  way  I  finally  found  ft  ten-cent 
note,  rolled  into  a  little  ball,  and  attached 
to  the  lower  knot  of  a  cord  running  through 
the  handle  of  a  small  feather-duster,  which 
was  hanging  from  the  bell-handle  on  the 
wall.  I  did  not,  however,  immediately  pro- 
duce it,  as  I  wi^^hed  to  experiment  further. 
I  led  the  "subject "  off  to  another  part  of 
the  room,  and  he  immediately  brought  me 
back  to  the  duster.  Again  I  led  him  away 
to  the  same  phuie,  and  tamed  him  round  so 
as  to  confurse  him.  All  indicationj?  cca.sed, 
even  when  1  held  his  hand  within  an  inch 
of  the  duster. 

In  regard  to  findiii?  small  o'ljocts,  I 
have  no  dilfiuulty  in  picking  out  any  letter 
on  a  page  of  ft  book  or  newspaper,  and  I 
flpoquently  spell  oat  abstract  thoughts  or 
names  of  people,  places,  etc.,  thought  of,  in 
thin  way:  I  hold  a  sharp-pointed  stick  or 
pen-handle  in  mj  left  hand,  pointing  down- 
ward, with  the  same  hand  ^ra-jpinir  the  left 
hand  of  the  "subject."  1  thus  pick  out 
letters  on  the  page  which  spell  the  thought 
in  the  mind  of  the  *'  subject." 

The  power  of  perception  of  these  minute 
indications  Is  caf»ab1e  of  l>emg  developed 
tf)  an  u'-tonishijig  degree,  and  I  have  often 
been  amazed  at  tlie  curious  effects  pro- 
duced, »  few  of  whkb  I  Imve  indfeated  to 
you. 


To  the  Editor  qfth*  Popular  Scienct  Monthly. 

In  Tyndairs  discourse  on  "  Fermenta* 
tion  and  its  Bearings  on  the  Phenomena  of 
Disease,"  as  published  in  the  December 
number  of  Tuk  ToruLAR  Science  Mcnthlt, 
he  deicrilNB  an  iqfury  he  met  with  in  fall-  * 
ing  upon  some  sharp  rocks.  He  linipeil  to 
his  hotel,  and  remained  quietly  in  bed  for 
four  or  five  days,  and,  having  quite  recov- 
ered, removed  the  bandages,  and  found  the 
wound  "perfectly  clean,  unintiamcd,  and 
entirely  frae  from  pna.'*  This  slight  expos- 
ure led  to  inflatiimation,  an  accumulation 
of  pus,  and,  hnally,  to  an  abscess  several 
ineoee  below  Hie  wotmd,  and  might  bavo 
led  to  fatal  results.  A  year  after,  Tyndall 
exposed  in  the  same  room  tubes  containing 
organic  infusions,  and  in  two  days  the  infli- 
sions  were  swarming  with  the  bacteria  of 
putrefaction  with  which  the  dust-laden  at- 
ujosphere  was  charged. 

I  have  lately  been  reading  General  Ila- 
zeii's  interesting  book  entitled  "  The  School 
and  the  Army,"  and  in  it  find  the  following 
testimony  regarding  the  treatment  of  wounds 
in  in  -  door  and  out  -  door  hospitals,  which, 
taken  in  connection  with  Dr.  Canniff^s  cor- 
respondence in  the  April  number  of  your 

niaijazine  concTning  Dr.  Li-^ter's  antiseptic 
treatment  of  wounds,  mav  t>e  of  interest  to 
your  readers.  General  Haaen  says* 

'  Tlu'  Germans  have  fallen  into  the  same 
error  that  we  committed  —  that  of  using 
buildings  for  hospitals  instead  of  tents,  or 
field  -  hospitals  ;  and  there  is  scaa'cly  a 
doubt  that  the  French  will  do  likewise.  It 
is  unaccountable  that  scientific  and  prac- 
tical medical  men  do  not  appreciate  and 
advocate  the  advantages  of  out-door  over 
in  •  door  hospitals.  It  is  a  matter  of  the 
gravest  importance,  and  the  buminc  societies 
of  Christendom  can  in  no  way  do  more  good 
than  by  thoroughly  investigating  and  mak- 
ing generally  known  the  tacts  relating  to 
permanent  hospitals  in  time  of  war.  The 
seeds  of  disease  cling  to  the  walls,  cetiingSp 
and  floors,  and  the  death-rate  of  the  wounded 
is  often  greatly  increased  by  putting  them 
in  these  places.  80  strongly  was  I  impressed 
with  this  in  our  war  that,  as  fhr  as  wis  In 
my  power,  I  kt  pt  my  wounded  out  of  them. 
At  the  battle  of  Mission  Ilidge,  the  colonel 
of  the  Forty-first  Ohio  lost  his  leg  above  the 
knee  by  a  musket-shot  I  forbade  his  going  • 
to  hospital,  and  cause<l  him  to  be  treated  in 
his  rude,  s{)lit-shinglc  cabin,  and  his  recov- 
ery was  remarkably  ni|rid.  Officers  of  my 
command  who  were  grazed  by  inusket-shot 
upon  the  arms  were  put  into  the  hospital, 
and  died  from  gangrene.  At  tlist  battle  the 
wounded  of  fleneral  Thomas's  army  were 
treated  in  fixed  hoi^pitals,  or  buildings  fitted 
up  beforeliattd  at  Chattanooga,  with  many 
comforts  and  good  care.  The  proportion  of 
deaths  among  the  wounded  was  frightful ; 
and  we  were  told  that  it  was  due  to.tne  low 
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vital  condition  of  our  men,  resulting  from 
short  rations.  The  fiust  was,  they  died  A?om 
hospital  diseases.  General  Shermau's  army, 

just  arrived  from  Mississippi,  witliout  ho«- 
pitalB,  treated  their  wounded  in  the  held, 
and  the  proportion  of  reooveries  was  aston- 
bbingly  preat.  They  wn  c  r»ired  by  fresh 
air.  M  the  battle  of  I'eucli-Tree  Creek,  a 
very  worthy  8taff>oiBeer  of  mine  was  8e> 
rioiisly,  although  not  dangerously,  wounded 
in  the  abdomen.  The  medical  rules  wei'c 
▼ery  strict,  but,  by  sending  mnwwgfini  all 
night,  I  j;ot  authority  to  send  him  home  to 
the  North,  without  his  going  to  the  bospitaL 
Arriving  at  Nashville,  and  being  unable  to 
proceed  without  further  medieal  authority, 
he  wa.s  taken  charge  of,  and  put  into  one 
of  their  conifurtable  hospitals.  In  a  few 
days  be  became  terribly  afflicted  with  gan- 
grene, and  (ii)ly  o^^caped  with  hia  Ufo  after  a 
perilous  and  racking  illness." 

Thflte  obatrvatioos  are  doubtleia  fiunlliar 
to  surpeons  ;  hut  if,  with  TyndaU's  cxjMM-i- 
meuts,  they  are  foand  to  be  abMihitely  cor- 
reet,  does  tt  iM>t  boeome  necessary  to  ezam- 
ine  into  the  condition  of  the  various  liospi- 
tals  throughout  the  country,  and  to  provide 
atleastsoinc  special  conditions  for  the  trcat- 
■MDt  of  flesh-wounds  —  an  apartntcnt,  for 
•Xatnplc,  separated  from  the  main  building;, 
which  may  be  deluged  at  intervals  with  su- 
perheated Steam  to  dsstvoy  the  gems,  or 
such  other  precaution  us  shall  insure  an 
atmosphere  of  absolute  purity  duriug  the 
dressing  of  wounds  ? 

We  would  commend  thlS  Sttbjedtotiie 
State  Boards  of  Health. 


flaua^  XASBAOHSSsm,  AprtiW^  IflVT. 


TnE  NEW  IDEAS  ABOUT  6PACS. 

To  th»  Editor  qf  the  Popular  Setenee  Monthly. 
Thk  great  attentioD  now  giren  to  this 

fiubjtHit  in  Europe  seems  to  render  appro- 
priate a  short  communication  to  bring  it 
more  directly  before  Amerieans.  In  point 

of  fact,  the  mathematicians  li:ive  l>een 
making  a  conquering  migration  into  the 
fsir  finds  of  philosophy,  and  instead  of  any 
longer  being  content  to  receive  from  Meta- 
physics her  definitions  of  space,  they  have 
for  themselves  attacked  the  question  by 
the  methods  furnished  by  two  thousand 
ye;ir«  of  advance  in  their  own  science.  Al- 
ready they  have  made  some  wonderful 
Strides  toward  the  solution,  and  the  new 
notions  are  very  fa.^cinating. 

It  is,  perhaps,  daring  to  attempt  to  give 
an  adequate  idea  of  some  of  these  wftmnit 
the  ti<e  of  m  ithematical  .symbols  and  ana- 
lytic geometry ;  still  it  seems  desirable  for 
eadi  of  the  special  seienoes  to  be  able  to 
express  rewta  fai  untoohnical *yfgr,  and 
we  will  try. 


Every  schoolboy  knows  that  what  ia 
called  mnltiplying  a  Hnsar  Inch  by  a  ttMar 
inch  gives  a  square  inch,  and  that  again 

multiplying  this  square  inch  by  a  linear 
inch  gives  a  cubic  inch.  Now,  I  suppose, 
many  of  the  most  original  boys  may  hawe 
asked  themselves,  "What  would  be  the  re- 
sult of  multiplying  this  cubic  inch  again  by  a 
linear  inch  UptothisnfaMtesnthceBtarj 
the  answer  has  probably  always  been,  that 
the  thing  was  unthinkable  and  inexpressible, 
and  that,  sithough  by  analog}-  we  see  no 
reason  for  being  stopped  so  abniptlj,  yet 
sBch  is  our  invariable  experienoe. 

Now,  the  two  men  wno  first  and  Inde- 
pendently stepped  over  this  mental  fence 
were  the  great  Gauss  whom  Germany  is  now 
celebrating,  and  a  Russian  named  Lobat* 
chewsky.  Thief  both  said  that  the  space 
with  which  we  arc  familiar  is  only  one  kind 
of  space  out  of  a  number  of  possible  spacea, 
each  logically  self^eonsistent ;  but  that,  from 
the  fact  of  all  our  ages  of  t  xperience  being 
in  this  particular  space,  we  cannot  perlectly 
picture  to  onrselves  any  one  of  tiie  other 
kinds,  thou<;h  tlioy  are  entirdy  sxpresdUft 
in  analytic  geometry. 

Now,  it  nas  often  been  rcmailted  that 
in  things  very  familiar  to  us  we  see  nothing 
noteworthy.  So  we  see  nothing  strange  in 
our  conception  of  a  straight  line  and  a  plane, 
yet  w  e  may  think  it  strange  when  we  are 
told  that  this  {(eculiar  notion  of  straight- 
n^s,  smootbnet^8,  or  tlatness,  is  also  inheruit 
in  our  Idess  of  oor  space.  This  was  dia- 
covcred  many  years  ago  by  Prof.  Sylvester, 
and,  to  denote  it,  he  called  our  space  a  bom- 
sloid,  or  a  hmnaloldal  space.  To  as  It  ai> 
ways  has  three  dimension?,  and  no  more; 
and,  just  here,  all  readers  may  be  advised 
not  to  try  to  fkhtn  to  themselves  any 
higher  kind  of  space,  since  they  muht  fail 
as  utterly  as  they  fail  to  see  the  ultra-violet 
rays  of  the  spectrum.  Moreover,  it  has  not 
yet  been  demonstrated  that  any  other  kind 
of  space  actually  exists  in  the  physical 
world.  This  is  a  matter  wliich  can  only  be 
settled  by  physical  experiments ;  and  per- 
il a  ps  it  is  to  be  hoped  that  our  old  jspace 
will  stand  all  tests,  lor,  should  it  not,  tliea 
all  oar  sdenoe  woidd  have  to  be  put  on  a 
new  basis,  at  least  in  so  far  as  related  to 
space.  So,  you  see,  no  one  need  be  dis- 
couraged at  his  inability  to  perfectly  ceat- 
ceive  any  other  qiaeetbau  our  common  <mm. 
But,  as  the  others  are  logically  pos^^ible  and 
mathematically  true,  and  are  necessary  to 
get  a  complete  knowlef^of  ourown  space, 
we  will  attempt  to  convey  some  notion  of 
them.  In  our  space  we  have  length,  breadth, 
and  height,  and  to  each  of  these  corre- 
sponds  a  coordinate  in  analytic  peometry. 
This  is  why  we  call  ours  a  space  of  three 
dimensions,  and  we  cannot  picture  any  other 
dimension.  Hut  we  find  analytic  peometry 
just  as  ready  to  deal  with  a  space  which 
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shoald  be  like  oon  In  erery  other  way,  but 
should  have  another  or  fourth  diinen.sion ; 
and  this  led  to  the  question,  May  not  our 
■pace  have  a  fourth  dimension  ?  *' 

Now,  our  only  way  of  HWiiKining  abont 
the  matter  18  to  take  analo<?ou3  casea  in  the 
picturable  spaces  of  two  dimensions,  and 
turf  tte  aiuUogies  np  from  two  (o  tiiree, 
flrom  three  to  four  dimensions. 

Let  us  take  the  easiest  UlustraUoo. 
Soppoae  beings  not  IMng  on  tfie  mnfam  of 
a  sphere,  but  in  surface  of  a  sphere,  and 
80  having  no  conception  of  the  third  dimen- 
sion of  ipnce. 

Now,  if  they  were  so  small  as  only  to  per- 
ceive a  small  portion  of  their  surface,  they 
might  easily  think  it  a  plane,  as  the  ancients 
thoujj^ht  our  earth,  and  so  thefar  goooMtij 
would  be  the  same  as  Ruclid^s. 

But,  if  they  were  originally  created  so 
kurge  ill  proportion  to  their  spherical  sur- 
face as  to  be  iraraediatcly  afleLttd  by  its 
positive  curvature,  then  they  would  never 
galher  any  experience  of  parallel  Unes,  or 
of  geometrical  similarity  hotwecn  figures  of 
different  sizes.  A  straight  line  being  the 
shodMl  diitaiiee  between  two  ptriats,  then 
•n  their  straight  lines  or  geodesic  lines 
would  letuni  vpou  themselves ;  and  as  also 
any  two  straighteBt  lines  on  a  sphere  must 
meet  somewhere,  our  imaginary  surface 
men  could  never  learn  our  theory  of  paral- 
lels and  geometry,  unless,  as  has  been  sug- 
gested, they  should  produce  mathematicians 
sufBciently  powerful  first  to  imagine  and  in- 
Testigate  a  surface  in  which  two  straight 
lines  might  be  drawn  so  as  to  remain  at  the 
same  disttincc  apart  to  infinity ;  thiit  is,  if  they 
could  in  any  way  be  supposed  to  have  the 
idea  of  infinity.  Then,  as  I^d  says : "  Rea- 
snnini;  on  thi-»,  and  a  frw  more  suppositions, 
they  might  discover  the  analytical  geometry 
of  the  plane.  Oombbing  this  with  their 
original  sjihcrical  theorems,  some  genius 
among  them  might  conceive  the  l)old  hy- 
pothesis  of  a  third  dimension  in  space, 
and  demonstrate  that  actual  observations 
are  perfectly  explained  by  it.  Henceforth 
there  would  be  a  double  set  of  geometrical 
axioms;  one  the  same  as  ours,  belonging  to 
science,  and  another  resulting  from  experi- 
ence in  a  spherical  surface  only,  belonging 
to  dally  life;" 

In  reference  to  our  own  science  of  to- 
day, the  two  analogous  questions  arc : 

'  1.  May  we  not  bo  mawing  wrong  con- 
clusions about  space  from  our  limito'l  ex- 
perience of  space,  just  as  the  Greeks  con- 
dnded  that  the  earth  was  flat? 

2.  If  our  cnnchisions  so  far  arc  true,  yet 
may  there  not  be,  in  addition  to  the  three 
dimensions  we  know,  stfll  another  or  fourth 
dimension  in  space  ? 

The  idea  of  space  of  four  dimensions 
has  been  successfully  used  by  Salmon,  Clif- 
ford, and  Sylrecter,  in  their  resesrcbes,  and 


Oayley  has  published  *^  Chapters  in  the  Ana- 
lytical Geometry  of  n  Dimensions."  Spaces 

of  two  and  three  dimensions  with  constant 
curvature  have  been  oarefully  investigated 
by  Beltrami,  Hdmholts,  and  now  FrsnUand. 
I  mention  these  as  among  the  most  impor- 
tant and  easily  procurable  writings  on  the 
subject.  In  reality  there  have  been  about 
a  hundred  books  and  memoirs  treatiqg  of 
new  or  non-£uclidean  space. 

Of  that  kind  of  non^Baelidesn  surface 
now  being  discussed  in  Xofure,  a  very 
pretty  idea  may  be  obtained  by  likening  it 
to  a  hemisphere  on  which,  when  any  moving 
point  has  ri  aelied  the  edgt.',  it  is  supposed, 
without  any  jump  or  any  further  motion,  to 
hare  reached  the  corresponding  point  on 
tilS  opposite  edge,  so  that  the  meridians, 
great  circles,  shortest  lines,  instead  of  inter- 
secting twice,  as  they  do  on  the  earth,  only 
intersect  once  and  yet  return  upon  them- 
selves. This,  like  the  sphere,  is  called  a 
suriucc  of  positive  curvature,  in  reference 
to  the  plana,  which  has  no  eurvature. 

Now,  just  as  to  tlie  plane  corresponds  an 
uncurved  or  horaaloidal  space,  so  to  a  sur- 
face of  positire  ourratnre  oorresponds  a 
space  of  positive  curvature;  and  if  the  space 
in  which  we  live  can  be  proved  to  have  the 
slightest  positiTe  cnrratnre,  It  instantly  fol> 
lows  that  the  universe  is  only  finite  in 
extent,  and  that  every  physical  straight 
line,  for  exsmple,  every  ray  of  light,  if  suf* 
ficiently  produced,  retoms  into  itself. 

Yours  very  truly, 

GM>KUfi  Brucs  IIalsted. 

JoBHs  Hennm  UMivnisrn;  I 
BAiniion,if!iyM^18n.  | 


"THE  BABLT  MAIT  OF  VOBTH  AMERICA.*' 

7b  <%«  EdUor  qf(h4  Popular  SeUnes  MoathlV' 

In  an  article  in  your  March  number, 
upon  "  The  Early  Man  of  North  America,'* 
the  writer  says  of  the  Esquimaux, "  They  are 
from  their  speech  a  branch  of  the  Turanisn 
family,  and  allied  to  the  Hungarian,  Turkish, 
Lapp,  and  Basque  races."  ^Vbitney,  in  his 
work  on  "  Life  and  Growth  of  Language," 
says  of  the  I<a-!(|ue:  "It  stands  entirely 
alone;  no  kindred  luiving  been  found  for  it 
in  any  part  of  the  world.*'  He  Airther  says : 
"Attempts  have  been  made  to  connect  them  " 
(the  American  languages)  "  with  some  dia- 
lect or  family  in  the  Old  World,  but  with 
obviously  unavoidable  ill  sricces?.  .  .  .  There 
appears  to  be  no  tolerable  prospect  that, 
eren  suppodng  the  American  languages  de- 
rived from  the  Old  World,  they  can  cvit 
be  proved  so,  or  traced  to  their  parentage." 
In  the  ssme  ardele  there  is  the  statement 
that  the  Esquimaux  "extend  in  scattered 
companies  for  nearly  five  hundred  miles  on 
the  coast  of  Aua  beyond  Behring's  Straits," 
while  other  writers  assert  that  Hie  BBqal- 
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maux  have  no  kindred  on  the  fiMtern  Con- 
tinent. 

Ai  the  philosopber  of  the  ntneteentb 

century  claims  that  "in  his  hands  theory 
is  never  divorced  from  fact,"  we  who  arc 
not  pUloeophera  complain,  as  we  bare  the 
right  to  do,  when  they  flatly  contradict  each 
other  and  furnish  no  evidence  to  fortify 
their  statements.  We  accept  their  dicta  so 
long  as  they  agree,  but  we  object  to  a  dic- 
tum which  contradiotM another  dictum  equal- 
ly respectable.  D.  A.  Ui;l£TT. 

Naw  Tou,  May  12, 1677. 


EDinLE  MUSIIIiOOMS. 
To  the  Editor  qf  the  Popular  SeUnet  AfotUMy. 

Sib  :  In  the  paper  on  **  Hnshrooms,**  etc., 

in  the  last  numbt  r  of  your  Montiilv,  I  think 
Mr.  JuUua  A.  Palmer,  J r.,  uses  the  name  of 
**Dr.  Curtis,  of  South  Carolina,"  for  that  of 
the  great  mycologist.  Dr.  Moses  A.  Curtis, 
of  North  Carolina,  in  connection  with  let- 
ters written  to  Mr.  Spraguc  on  "Mush- 
rooms.**  Whether  that  is  so  or  not,  I  am 
safe  in  saying  that  during  our  late  war  Dr. 
Mo.se8  A.  Curtis  wrote  a  work  on  "The 
Edible  Fungi  of  Norfh  OlroIi]u^**  Illttstnited 
with  colored  drnwinfis  by  his  son  (I  believe 
the  Rev.  Charles  Curtis),  and  this  manu- 
sculpt  work  Is  still  In  existence.  It  is  the 
refiult  of  Dr.  Curtia's  botanical  invesUgap 
tions,  as  well  as  of  hif  personal  experience, 
as  to  which  of  the  mushrooms  arc  tit  to  cat. 
Many  tinies,  I  am  told,  the  good  doctor  had 
uncomfortable  symptoms  after  tryinfj  a  new 
mushroom,  but  you  may  be  sure  he  did  not 
stop  until  he  ksaned  more  about  it.  Bis  re- 
searches were  bcpm  in  the  war  with  a  view 
to  furnish  such  information  to  his  people  as 
would  enable  them  to  recognize  edible 
mushrooms,  and  so  .'supplement  the  poor 
diet  so  universal  among  even  the  better 
classes,  but  I  believe  he  never  cared  to  pub- 
Bsh  the  work.    I  deem  it  but  justice  to 
the  memory  of  Dr.  Curtis  to  make  this 
statement.  Thomas  F.  Wood. 

Wnjuxaitw,  Nosth  Cabouka,  April  80, 1817. 


nition,  and  his  explanations  of  it,  as  cited 
in  the  Monthly  of  March,  page  611,  appear  to 
mo  to  necessarily  imply  the  foltowing  pre- 
liminary proposition  (which  I  do  not  think 
Mr.  Spencer  meant  to  imply) :  "  A  dehnitiou 
may  con^t  of  a  statement  that  a  ringlo 
quality  or  characteri-^^tic  is  excltidt  d  from 
the  thing  defined."  Now,  of  course,  a  dcfi> 
nition,  to  be  a  good  one,  must  accomplish 
two  things,  neither  of  which  the  above  is : 
it  must  specify  the  qualities  which  the  thing 
defined  docs  possess ;  and  it  must  exclude — 
not  some  one  other,  but — all  others. 

Further:  is  not  the  term  "negatively 
quantitative*'  liable  to  be  misunderstood 
mm  ambiguity  ?  It  seems  to  me  that  it 
may  honestly  be  taken  to  mean  ^tfier  of 
the  two  following: 

1.  Behig  such  as  to  exclude  dealing  with 
quantity  or  quantities. 

2.  Being  such  as  to  include,  so  far  as  it 
does  deal  with  quantities,  only  wimt  are 
called  "negative  quantities." 

These  are,  of  course,  quite  diiTerent 
meanings.  It  appears  to  me  that  Mr.  Spen- 
cer applied  the  former,  and  that  Mr.  Halsted, 
in  his  communication  to  you,  had  in  his 
-  mind  the  latter.  If  so,  a  misunderstanding 
was  pr«  tty  likely. 

1  need  not  explain  the  benefit  of  avoid- 
ing the  use  for  one  purpose  of  terms  already 
mnployed  for  another.  And  as  I  am  a  idn« 
cere  admirer  of  Mr.  Spencer,  and  of  his  great 
contributions  to  the  advancement  of  sound 
thought,  I  hope  yott  will  not  suppose  I  want 
to  do  anything  In  the  way  of  attacking  or 
fault-finding.  F.  B.  P. 

BotTOX,  April  8, 1877. 


Jb  the  Editor  of  the  Popular  SeietKe  Monihhj. 

Sir:  Will  you  permit  a  suggestion  as  to 
Mr.  Herbert  Spencer's  descriptive  term 
"negatively  quantitative,"  and  his  specifi- 
cations under  it  ?  It  appears  to  me  to  be- 
long to  an  undesirable  class  of  definitions, 
because  its  defining  part  consists  not  only 
in  asserting  the  absence  of  something,  but 
in  SO  asserting  it  as  to  require  just  as  much 
the  assertion  of  all  the  other  absences  that 
eslst.  That  is  to  say,  Mr.  Spencer's  deft- 


TRB  HABITAT  OF  THE  6AR-PTKE. 

To  th«  Editor  o/Ou  Popular  i>cUnc«  Monthly. 

Sir  :  Snce  the  publication,  in  the  May 

number,  of  the  first  part  of  my  article  "  (Jar- 
Pikes,  Old  and  Young,"  I  have  had  informa- 
tion as  to  the  occurrence  of  LepHtmtew  in 
Black  Lake,  near  Ogdensburg,  New  York  ; 
in  the  Patopsco  River,  Maryland,  and  in  the 
Edisto,  Asbepoo,  and  Combabee  Rivers, 
South  Carolina. 

It  being  commonly  supposed  that  L^pi. 
dosleug  i-  rarely  found  outside  of  the  Great 
Lakes  or  the  Mississippi  River  and  Itstrilni- 
taries,  I  shall  be  much  obliircd  to  your 
readers  for  any  information  as  to  its  occur- 
rence ebewbere.  Particulariy  Taluable 
would  be  facts  as  to  tho  time  and  plaet'  of 
spawning;  and  the  eggs  or  newly-hatched 
young  are  greatly  deimd. 

Bun  0.  WitDB. 
InucA,  Viw  ToBB,  JTiqr  19,  IfltT. 
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imt  STUDY  OF  VATusB  nr  aoaooLs. 

THE  progrefls  of  soieatifio  education 
is  alow,  I>at  fhe  evideiioes  of  its 
reality  are  nmnistakablo.  Among  the 
recent  and  most  encooraging  illustra- 
tions of  it,  we  note  the  various  arrange- 
ments in  diftVrent  colleges  for  making 
excursions  and  expeditions  for  observa- 
tion and  the  collection  of  specimens  bj 
students  who  are  snfficiently  interested 
to  extend  their  stadies  in  these  direo- 
tions.  The  ezenrsions  are  to  be  in 
chai|pe  of  competent  professors,  and  the 
time  of  vacation  is  to  be  devoted  to  the 
•work.  The  idea  is  excellent,  as  it  will 
combine  the  pleasure  of  travel  and  out- 
of-door  activity  with  valuable  mental 
acquisition,  which  need  not  be  so  close 
or  seyere  as  to  neotraliae  the  advan- 
tages of  Taoatlon.  It  is  especially  in 
geology  and  natural  history  that  the 
benefits  of  snoli  exentaions  will  be  most 
obvious.  In  tlie  former  of  these  sci- 
ences, field-observation  and  the  inspec- 
tion of  rocks,  minerals,  and  landscape 
features  in  different  localities,  are  re- 
quisite to  give  reality  to  knowledge 
and  redeem  the  stndy  firom  the  inosive- 
ness  and  nnreality  of  its  pmrsoit  in  mere 
text-books.  Botany  and  zoSlogy  also 
are  sabjects  which  call  their  devotees 
into  fiebi  and  forest,  mountain  and  val- 
ley, and  require  a  kind  of  peripatetic 
cultivation.  These  vacation  excursions, 
half  for  pleasure  and  half  for  profit,  are 
valuable  indications  both  of  the  in- 
ereaslng.  interest  of  this  class  of  mental 
pnradts,  and  of  an  increasing  appreci- 
ation of  the  only  proper  method  of  car- 
rying them  forward;  while  the  friends 
of  science  have  reason  for  congratula- 
tion at)  these  signs  of  improvement  in 
rational  scientific  culture. 

But  the  obverse  of  this  picture 
shoald  not  be  overlooked.  We  cannot 


conceal  from  ourselves  that  these  ex- 
carsions  are  things  to  be  thankful  for, 
very  much  because  of  the  defects  of 
normal  study  throughout  the  year.  Of 
course  the  vacation  is  a  season  of  lib- 
erty, and  allows  a  range  of  wandering 
which  school  confinement  does  not  per- 
mit ;  and  it  is  possible  that  exeorsion- 
work  may  be  nothing  more  than  a  freer 
extension  of  the  habitoal  praetioe  in 
the  school — which,  of  course,  is  the  way 
it  should  be.  Yet  the  open  study  of 
Nature,  in  her  living  objects,  is  undoubt- 
edly, in  most  cases,  rather  a  contrast  to 
college  experience  than  a  continuation 
of  it.  It  is  to  be  remembered  that  the 
college  has  still  a  definite  somewhere 
in  Nature,  from  which  the  student  can 
have  an  outlook  upon  realities,  although 
the  traditional  scholarship  makes  little 
account  of  this  circumstance.  There 
are  natural  objects  enough  at  luvTid, 
and  crowding  tlio  collegiate  environ- 
ment, to  illustrate  a  wide  range  of  scien- 
tific stady,  if  it  were  the  policy  of  these 
institutions  to  make  such  objeeto  avail- 
able for  this  purpose.  It  is  well  to  go 
away  to  find  and  examine  new  things, 
whwe  that  is  convenient,  or  where  it 
may  be  specially  necessitated ;  but  it 
should  not  be  held  to  imply  that  there 
are  not  abtmdant  facilities  all  around 
and  everywhere  for  securing  the  same 
general  object  The  stndy  of  Nature 
is  beginning  to  be  reeognited  as  an  im- 
portant part  of  common  education,  but 
it  remains  yet  to  be  orgoMMi  for  this 
end. 


TITE  ACCCSATIoy  OF  ATTTE^M. 

It  has  been  suggested  that,  if  Dr. 
Draper  had  entitled  his  book  "  A  His- 
tory of  the  Conflict  between  Ecclesiasti- 
cism  and  Sdence,'*  instead  of  **  between 
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Rt'lipon  and  Science,"  he  would  have 
disarmed  criticism,  and  saved  himself 
from  a  ^rcat  deal  of  theological  abuse; 
but  he  preferred  to  credit  people  who 
profess  religion  with  having  it  and 
being  infiaenoed  hj  it,  in  their  treat- 
ment of  edenoe.  There  ia,  indeed,  no 
ground  for  impeaohing  the  general 
ainoeritj  of  religious  people  who  are 
alarmed  at  the  advancement  of  science, 
and  denounce  it  as  subversive  of  faith. 
Their  ditticnlty  is  simply  that  of  nar- 
rowness and  ignorance,  inspired  by  a 
fanatical  earnestness.  Atb^m  has  no\r 
oome  to  be  a  liuniliar  and  stereotyped 
ehsfge  against  men  ol  soienoe^  both  on 
the  part  of  the  pnlpit  and  the  religiooa 
press.  Kot  that  they  aocuse  all  eci- 
entifio  men  of  atheism,  but  they  al- 
lege this  to  be  the  tendency  of  scien- 
titio  tliought,  and  the  outcome  of  sc  ien- 
titic  philosophy.  It  matters  nothing 
that  this  imputation  is  denied ;  it  mat- 
ters nothing  that  soieotifio  men  claim 
that  their  studies  lead  them  to  higher 
and  more  worthy  oonoeptions  of  the 
Divine  power,  manifested  throogh  the 
order  of  Natnre,  than  the  oonoeptions 
oflfered  by  theology.  It  is  enough  that 
they  disagree  with  current  notions  upon 
this  subject,  and  any  ditference  of  view 
is  here  held  as  athei>m. 

In  this,  as  we  have  said,  the  theo- 
logians may  be  honest,  but  they  are 
narrow  and  bigoted;  and  it  is  ampria- 
ing  that  they  cannot  see  that,  in  ar- 
raigidng  sdentifio  thinkers  for  atheism, 
they  are  simply  doing  what  atopid 
fanatics  the  world  over  arc  always 
doing  when  ideas  of  the  Deity  differ- 
ent from  their  own  are  iii;tintfiined. 
And  it  is  the  more  sur]»ri>ing  tiiat 
Christian  teaolurs  should  indulge  in 
this  intolerant  practice,  when  it  is  re- 
membered that  iStkfUat  own  fUth  was 
blackened  with  this  opprobrium  at  its 
first  promulgation.  In  a  very  able 
article  by  ProC  Zeller,  of  Berlin,  on 
"The  Contest  of  Heathenism  with 
Christianity,"  reprinted  in  The  Popu- 

LAB  SCIBNOE  SUPPLBMBNT,  No.  II.,  this 


J  interesting  subject  is  taken  up,  and 
the  writer  remarks  upon  it  as  follows : 

"  To  the  heathen  nations,  tho  riinstiaii:* 
were  in  the  first  jtlace  atheists  ;  lor  in  t  vtry 
age  thiH  uame  has  been  given  to  thosti  who 
did  not  agree  iHth  the  prevailing  eoiieqiitions 
of  the  Deity ;  not  only  when  they  denied  hij* 
existence,  but  when  tluy  pought  to  instill  a 
more  just  and  worthy  idea  of  God.  *  Down 
with  the  atfaeialBl*  thlswsa  thewar^iy  of 
the  beatbon  mob  against  the  ChriatiaDB. 
It  wiw  with  this  cry,  for  example,  that  in 
A.  o.  156  the  venerable  Bishop  Polycarp  was 
rooeiyod  on  tbe  raee-eoune  at  Smyna. 
The  only  goda  the  people  knew  anything 
about,  wl-'iii-  toinples  tlioy  frequented, 
whose  Btalueft  they  worshiped,  to  whom 
they  offered  aacrlAoeB  and  prayerS|  were 
denied  by  the  duiatfans;  th^  were  de- 
clared to  be  the  inventions  of  man's  super- 
stition, and  ponietiraes  to  ho  evil  spirits, 
devils.  Can  we  wonder  that  the  people 
who  were  still  devoted  to  tbeae  gods  fdt 
tbo  attack  upon  them  to  bo  an  attack  upon 
themselves,  their  most  sacred  and  cbcrishcd 
posscsjiiouB ;  that  they  were  the  more  deep- 
ly incensed  at  it  the  more  aerionsly  they 
feared  by  toleration  of  it  to  lose  the  fuvor  of 
the  gods  on  whom  their  welfare  depended  f 
The  reproach  of  atheism  was  therefore  tbe 
most  dangerooa  that  eould  be  brought 
against  the  Christians.  In  that  'Down 
with  the  atlieihts ! '  with  wliicli  the  yt  lU 
of  the  wob  greeted  Tolycarp  at  Smyrna, 
was  ineluded  the  sentenee  of  death,  which 
they  at  once  prooeeded  to  ezeeute  by  pre- 
paring  the  stake.  And  tlic  cry  was  fol- 
lowed iu  numberless  eases  by  the  same 
results.  If  any  public  misfortune,  any 
alanning  event  oooorred,  whioh  aeemed  to 
indicate  the  displeasure  of  the  gods — a  pes- 
tilence, a  deartli,  a  flood,  un  eclipse,  an 
earthquake — superstition  was  always  ready 
to  midn  the  Christiana  reaponaihle  f6r  it, 
OS  snemies  of  the  gods;  the  exclamation 
was  sure  to  be  lieaid,  '  The  (Christians  to 
the  lions  1'  Both  the  educated  and  wied* 
ucated  have  always  attributed  every  other 
wickedness  to  tbo  enemies  of  the  gods,  and 
so  it  Was  with  the  Christians.  Keintr  athe- 
ists, they  were  also  criminals,  and  all  man- 
ner of  horrible  atoriea  were  told  of  them. 
It  was  not  enough  that  they  were  said  to 
worship  a  god  ^vitli  the  head  of  an  ass, 
which  we  see  represented  to  this  day  in 
a  caricature  of  that  period,  the  well<^nown 
moek  omdltz  in  the  Kirdher  Museum  at 
Rome;  it  was  said,  also,  that  in  their  se- 
cret assemblies  they  praotised  all  sorts  of 
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horrors,  killed  and  devoured  ohildroa,  and 
HAT*  themselvM  np  to  MghtfUl  exoMses. 
Soaroely  any  eviln  were  attributed  to  the 

Jews  in  the  middle  Oj^'s  by  Christian  fa- 
natics which  had  not  been  boforo  attributed 
to  the  Cbriatidns  by  heathen  superBtttion.** 

It  would  be  well  if  our  theologians 
wonld  remember  these  things  when 
tempted  to  deal  out  their  mtlt'dictions 
upon  scientiric  men  as  propagutorn  of 
atheism.  For  the  history  of  tlicir  own 
faith  attests  that  religious  ideas  are  a 
growth,  and  that  they  paaa  from  lower 
atataa  to  higher  nnfbldiiiga  through 
proceaaea  of*  inevitable  aolbring.  It 
waa  nndonbtedly  a  great  atep  of  prog- 
ress from  polytheism  to  monotheism ; 
as  it  was  cartainly  a  most  pjunfnl  tran- 
sition to  lose  the  idea  of  a  social  hier- 
archy of  human  or  snperhuinnn  im- 
mortals coQdtantly  mixed  up  with  hu- 
man affaimand  the  working  of  Natore, 
and  lo  aubatitate  the  idea  of  a  solitary 
divine  penonalitj,  related  to  mankfaid 
chiefly  tiirough  a  special  theolo|:ricaI 
scheme.  But  this  was  neither  the  final 
8tep  in  the  advancement  of  the  human 
mind  toward  the  highest  conctplion  of 
the  Deity,  nor  the  last  experience  of 
disquiet  and  grief  at  sundering  the  ties 
of  old  religious  aaaodations.  Bnt  if 
this  be  a  great  normal  prooesa  in  the 
derelopment  of  the  reilgioDa  feeling 
and  aspiration  of  hnmanity,  why  should 
the  Ohristians  of  to-day  adopt  tlie 
bigoted  tactics  of  heathenism,  first  ap- 
plied to  themselves,  to  use  ai;ainst  those 
who  would  still  further  ennoble  and 
purify  the  ideal  of  the  Divinity  ?  It 
cannot  be  rationally  qaeationed  that 
the  world  baa  come  to  another  impor- 
tant atage  in'thia  line  of  ita  progrea- 
aion.  The  knowledge  of  the  universe, 
its  action,  its  harmony,  its  anity,  its 
boundlessness  and  irrandenr.  i«  com- 
paratively a  recent  thing;  and  is  it  to 
be  for  a  moment  supposed  that  ?o  vast 
a  revolution  as  this  is  to  bo  without 
effect  npoD  oar  conceptiona  of  its  Di- 
Tine  control!  Is  it  rational  to  expect 
that  the  man  of  developed  intellect, 

▼ot.  XI.— S4 


whose  life  is  spent  in  the  all-ahs<irl>ing 
study  of  that  mighty  and  ever-expaud- 
ing  system  of  truth  that  is  embodied 
in  the  method  of  Katnre,  will  form 
the  same  idea  of  God  aa  tiie  ignorant 
bloddiead  who  knowa  and  cares  noth- 
ing for  these  thingfi,  who  is  incapable 
of  reflection  or  insight,  and  who  pas- 
sively accept"*  the  narrow  notions  upon 
this  subject  that  otlur  peujile  put  into 
his  head^  As  regards  the  Divine  gov- 
ernment of  the  world,  two  sodi  con- 
trasted minda  can  hardly  have  anything 
in  common.  "As  a  man  thinketh,  ao  ia 
he ;  and  as  a  man  ia,  ao  will  he  think. 
If  he  is  ignorant  and  stupid,  his  con- 
templation of  divine  things  will  reflect 
his  own  low  limitations,  lie  will  cling 
to  a  groveling  anthropomorphism  and 
conceive  of  the  Deity  as  a  man  like 
himself,  only  greater  and  more  powerful, 
and  aa  chiefly  interested  in  the  things 
that  he  ia  interested  in.  If  he  delights 
in  the  pioaa  excitement  of  "revivals," 
he  will  think  of  the  Almighty  as  the 
patron  of  camp-meetings,  and  as  watch- 
ing from  on  high  with  special  solicitude 
the  doings  of  Moody  and  Snnkey  in 
Boston.  It  is  superfluous  to  say  that 
men  who  look  upon  the  univerj>e  as 
sdenee  baa  disclosed  it  cannot  moch 
sympathixe  with  this  view  of  the  Deitj 
and  all  that  it  implies.  The  profound 
student  of  science  will  rise  to  a  more 
spiritualized  and  abstract  ideal  of  the 
Divine  nature,  or  will  be  so  oppres^^ed 
with  a  consciousness  of  the  Infinity  as 
to  reverently  refrain  from  all  attempts 
to  grasp,  and  formulate,  and  limit  the 
natore  of  that  which  is  "  past  finding 
ont,"  which  ia  nnspeakableand  unthink- 
able. Religious  feeling  may  be  awak- 
ened in  both  those  minds;  hot  its  in- 
spirations and  its  accompaniments  will 
be  as  wide  asunder  ns  the  poles.  Our 
religious  teachers  ought  in  tliese  days 
to  have  liborrility  enough  to  recognize 
this  serious  fact,  and  remembering  that 
hmnan  nature  it  religiously  progressive, 
aa  well  as  progreaaive  in  its  other  capa- 
citiea,  ahoold  abstain  from  copying  the* 
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bad  exauiple  of  n;irro\v-niin(le<l  hcntlion 
thousands  of  years  ago,  who  treated 
the  Christians  very  much  as  many 
Ohrifltiana  now  treat  those  who  are 
devoted  to  the  goepel  of  soienoe. 


TfTE  FA.VTLY  AXD  THE  STATE. 

We  coniineud  to  those  students  of 
sochil  (jui'stious  who  are  interested  in 
their  scientitic  aspects  the  essay  On 
the  Evolution  of  the iFamily/'  by  Mr. 
Herbert  Spenoer,  which  waa  began  in 
the  June  Movthlt,  and  is  eondnded  in 
onr  present  number.  The  article  is  an 
instructive  illustration  of  what  is  prop* 
erly  meant  hy  social  science,  and  it  also 
shows  what  is  gained  for  the  subject  by  ! 
investigating  its  j>Iunoinena  from  the 
standpoint  of  evolution.  It  is  obvious 
that  we  can  know  little  of  the  nature 
of  the  family  untfl  we  have  a  right  idea 
of  its  origin ;  and  it  is  equally  evident 
that  it  cannot  be  intelligentljrand  wise- 
ly dealt  with,  either  by  social  or  politi- 
cal arrangements,  on  a  false  theory  of 
its  derivation  and  consequent  erroneous 
views  of  its  constitution.  It  is  a  cur- 
rent belief  that  the  family  is  as  old  as 
humanity,  and  is  an  indestructible  ele- 
ment of  human  society,  and  much  the 
same  thing  every  w  here.  Even  such  in- 
quirers into  the  philosophy  of  political 
history  as  Mr.  Maine  commraice  their 
researches  by  assoming  the  family  or 
patriarchal  group  as  a  starting  point. 
Baton  the  theory  of  evolotion  this  form 
of  the  domestic  relations  must  be  ac- 
counted for.  The  pntrinrcbal  condition 
was  an  outgrowth  of  earlier  conditions, 
the  complex  resultant  of  a  preexisting 
state  which  there  is  reason  to  believe 
was  far  more  prolonged  than  the  period 
that  has  elapsed  sinoe  the  family  was 
institoted.  Be  that  as  it  may,  the  point 
of  view  now gained  is  that  of  the  family 
ns  a  growth,  a  product  of  the  slow  inter- 
action of  various  natural  agencies,  and 
an  institution  therefore  that  is  liable  to 
impairment,  disintegration,  and  decay. 


This  conception  of  the  family  gives 
an  interest  to  the  question  of  its  relation 
to  the  state  that  no  other  hypothesis 
enforces.  The  fiunily  is  older  tlian  the 
statOi  and  grew  np  without  it  by  nat- 
ural laws  and  through  long  domestic 
experience  and  social  discipline.  The 
state  is  a  subsequent  development,  a 
new  direction  of  the  power  of  society 
which  is  liable  to  be  so  exercised  as  to 
disturb  and  modify  in  serious  ways  the 
domestic  relations.     A  child  cannot 
build  a  house,  but  it  can  burn  it  down ; 
the  state  did  not  make  the  family,  but 
it  can  mar  and  destroy  it  If,  as  Mr. 
Spencer  alleges,  the  salvation  of  every 
society  depends  on  the  maintenance  of 
an  absolute  opposition  between  the  re- 
gime of  the  family  and  the  rvfjime  of  the 
state,"  governmental  tt  n<lencies  become 
a  matter  of  the  gravest  s(>(  iai  concern. 
And  these  considerations  acuiuire  addi- 
tional force  in  a  country  like  this,  where 
the  whole  people  are  given  over  to  poU* 
tics,  and  where  there  ia  a  universal  pas- 
sion for  eoqpeiteenting  with  society  un- 
der a  superstitious  delusion  in  regard  to 
the  omnipotence  of  legislation.    If  the 
principle  laid  down  by  8pencer  be  a 
true  one,  then  are  the  functions  of  gov- 
ernment sharply  limited,  and,  by  tran- 
scending them,  the  state  to  that  extent 
usurps  domestic  functions,  and  becomes 
destructive  of  the  family.  The  family 
grew  up  and  became  consolidated,  as  we 
may  say,  under  pressure  of  necesilties 
and  rcfiponsibilities  that  could  not  be 
escaped,  as  there  was  no  state  upon 
which  parents  could  roll  off  their  bur- 
dens.   But  the  state  has  come,  and  be- 
sides its  essential  duty  of  i»rotccting  the 
common  rights,  it  is  becoming  more  and 
more  called  upon  to  take  care  of  the 
people,  to  improve  the  condition  of  the 
people,  to  take  charge  of  their  children, 
in  short  to  assume  the   parental "  func- 
tion.   We  liave  already  gone  so  far  in 
our  state  meddling  with  the  work  of  ed- 
ucation and  relieving  parents  from  the 
responsible  care  of  their  children,  that 
the  demand  is  now  urgently  made  by 
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progressive  teachers  find  a(lvanro<l  edu-  i 
cational  reformers  that  the  government  '\ 
shall  follow  out  the  policy  to  its  logical 
and  consistent  consequences,  and  assume 
the  complete  ednoatioBsI  control  of  the 
young.  From  the  time  of  weaning  to 
gradoation,  the  state  (that  is,  ihe  politi- 
dans  who  at  any  time  happen  to  be  in 
otBce)  will  hire  the  teachers  and  pay 
them,  prescrihe  the  sttidic^,  fnrnish  the 
books,  build  the  school  houses,  and  ad- 
minister the  diseipline  by  which  cimrac- 
ter  is  to  be  formed.  This  is  an  invasion 
of  the  domestic  sphere,  and  an  ahroga- 
tion  of  thoee  domeetio  fonctions  bj 
which  the  fsmO  j  was  caUed  into  exist- 
ence and  has  ever  been  maintidned.  Oor 
school  system  it  applauded  on  account 
of  its  imposing:  parade  of  statistics,  its 
profuse  expense,  and  the  millions  of 
children  that  the  state  has  got  charge 
of;  but,  when  its  indirect  influences  are 
taken  into  account,  it  may  be  fonnd 
thai,  like  most  other  human  oontriv- 
aneea,  it  entails  evil  as  well  as  good. 
Which  shall  preponderate,  it  remains 
for  time  to  telL 


UTERARY  NOTICES. 

New  Lahds  wrreiN  the  Aectio  Circle. 
Narrative  of  the  Discnvtrios  of  the 
Austrian  Ship  Tegetlhutf,  in  tite  Years 
1678-1874.  By  Jolics  Pa  YER,  on«i  of 
the  Commanders  of  the  Expedition. 
With  Ma{«  and  numerous  Illustrations, 
firom  Drawings  by  the  Author.  Pp. 
r^no    New  York:  D.  Appleton  k  Co 

rriee, 

The  honor  will  be  unhesitatingly  accord- 
ed to  Lieutenant  Payer  of  having  written 
the  most  teeply-interestiqg  TslaiiM  that  has 
yet  appeared  on  aretie  adventure  and  ex- 
ploration. We  have  mrely  been  so  Iksci- 
natcd  by  a  book  of  any  kind,  upon  any 
subject.  The  experiences  of  the  party  were 
tragic  and  of  thrilling  intensity,  and  the 
narrative  of  tliem  is  in  a  remarkable  degree 
Tivid  and  graphic ;  so  that,  irith  the  nnmer* 
oos  and  admit ;iMe  niostratlons,  all  drawn 
on  the  spot  from  Nattirc,  we  are  made  deep- 
ly to  participate  in  the  feelintrs  of  the  he- 
roic group  of  adventurers  who  were  so  long 


locked  np  aniiil  the  ten-ible  desolations  of 
Nature  in  the  arctic  region. 

In  a  pidknhttfy  notiee  by  the  traask- 
tor,  the  kading  ftatuves  the  expedition 
are  thus  sunnnarised : 

''Tbc  interest  which  will  be  excited  afrcHh 
in  arctic  discovery  aud  adveatnre  will  doabtlasa 
sharpen  the  inicrest  in  the  volttaes  wMch  re- 
cord Uie  fiirtttncH  of  ttic  Austrian  Expedition; 
and  we  venture  to  afflnn— without  nndno  par* 
tlality— that,  though  the  blatory  of  arctic  ex- 
pioration  and  discovery  abounds  in  records  of 
lofty  resolation  and  paiienteudarance  of  almoet 
iucredlblu  hardships,  the  narrative  of  the  voyage 
of  the  Tcgctthoff  will  be  found  to  fall  below  none 
in  tbceo  high  qualities.  The  mere  destiny  uf 
the  veeeel  Itself  equals,  if  it  does  not  exceed,  in 
the  tkuK-nt  of  Hie  Mmrvelou^  anything  which 
ban  Lofure  been  recorded.  Surely  this  is  borne 
out  vvlum  wc  think  that,  ou  August  SO,  1873,  the 
TeKCtthoff  was  beset  off  the  coast  of  Nova  Zem- 
bla;  remninod  a  fast  prisoner  in  the  ice,  spite  nf 
all  the  efforts  made  by  her  ofllcei  t!  and  crew  to 
roliiaso  hnr:  drifted,  duriu;,'  tin.'  autiinni  and  the 
terrible  wint^^r  of  aniid  profound  darkness 
— vrbithcr  they  knew  not;  drifted  to  tbc:]Oth  of 
Angwt  in  the  following  year  (1873),  till,  as  if  by 
magic,  the  mists  lifted,  and,  lo  1  u  hi-h.  bold, 
rockycoast— ktitude 79*  43^  north,  longitude  W 
Sy— loomed  oat  of  th«  Utg^  atrslght  ahead  of 
them.  CloHo  to  this  land- which  could  be  visit- 
ed with  safety  ouly  twice,  ou  the  let  aud  3d  of 
NoTcmber  of  that  year— the  abfp  remained  Mill 
fjipt  bound  in  the  ice.  Not  till  the  winter  nf 
1H«3  bad  passed, and  the  sun  had  again  returned, 
was  It  poastMe  to  explore  the  land  whtdi  had 
been  BO  marvelously  discoven  d.  On  the  10th 
of  March,  1874,  the  slcdgc-Journeys  commenced, 
and  terminated  May  8d,  after  4B0  miles  bad  been 
passed  over,  and  tho  mrvcv-i  and  explorations 
completed,  which  enabled  Payer  to  write  the 
description  of  Aitser  Fraoe^oeef  Land  (pp. 
258-270),  which  shows  tliat  other  still  undefined 
lands,  with  au  archipelago  of  islands,  have  iicen 
added  to  the  geography  of  the  earth.** 

For  more  than  two  years  the  party  were 
prisoners  in  their  ship,  of  which  they  had 
lost  aU  eontrot,  and,  nilir  passing  two  hoN 
rible  wfnteiB  hi  this  distressing  helplessness, 
it  became  clear  that  they  must  quit  the 
.«!np  or  perish,  nn<1,  in  fact,  there  was  pmall 
hope  of  saving  their  lives  even  by  leaving 
it.  Tliree  boats  were  loaded  with  neces- 
saries, and  they  started,  May  20tb,  to  dig 
their  way  throagh  the  deep  snows  and  amid 
the  mountainous  ice-hummoeks  to  opon  wa- 
ter.  We  extract  from  Payer's  diary  : 

"The  first  day's  work  f.-r  twrnfv-lfiro'^  men, 
harnessed  to  boat  or  sledge,  was  the  ad\  auce  of 
1  ono  mile;  and  even  tbla  tate  of  progress,  small 

(1=1  it  wflf",  wai  not  mriHtnnt.  Mnny  d.ny!»  it  did 
]  not  amount  to  half  a  mile.  The  sledges  sanlc 
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deep  and  ttodc  lint  in  flM  now.  We  bad  to 

past  three  timee  heavily  ladon,  and  twice  emp- 
tj,  ovn  eye  17  bit  of  the  roAd,  and  half  oar  Dum- 
b«r  were  scarcely  able  to  move  a  eledge  or  boat 
AAer  the  exertion  of  •ome  dayi,  raw  woanda 
appeared  on  the  aboaldera  of  several,  and,  to 
add  to  oar  trials,  we  saffered  intensely  from 
thirst.  Kioe  men  were  sent  back  to  the  ship  to 
bring  away  the  Jolly-boat  and  more  stores,  and 
it  took  Jaflt  three  hoars  to  du  the  distance  which 
it  had  cost  the  advance  party  eight  days  to  ac- 
complish. On  onr  return  to  the  bontu,  wo  fonnd 
their  crews  were  slltiug  up,  and  luuking  out  like 
jovng  birds  in  a  n<'st,  to  see  what  we  had 
broilght  frf>m  the  ship.  .  ,  .  Ilnppy  the  mnn  who 
baa  any  tobacco;  happy  he  who  after  smoking 
hia  pipe  doaa  not  flill  liilo  a  tdai;  bappj,  too, 
tbe  man  who  flndi<  a  fragment  of  a  newspaper  in 
tome  comer  or  other,  eren  if  there  shoold  be 
DoOdag  eoatalned  la  It  bst  the  mooej-marfcet 

latelUgencc.  or.  perliajm,  dlrectlonw  to  bo  fol- 
lowed In  tbe  preparation  of  peaae-saasage.  En- 
viable la  be  wbo  dtaeovefa  a  bole  in  bla  fbr  coat 
which  he  can  mend;  but  happiest  of  nil  are  those 
wbo  can  sleep  day  and  night.  Of  these  latter, 
■ome  have  alowed  Ibemtelvea  away  under  tow- 
ing-8cat(»,  and  above  them  reposes  a  nocond  lay- 
er of  sleepers;  but  uotUng  is  visible  of  either 
party  bnt  tbe  iolee  of  their  feet.  .  .  .  Tbe  end 
of  the  Franklin  Expedition,  and  the  history  of 
tbe  two  skeletons  which  were  found  in  the  boat, 
la  told  again  for  the  twentieth  time— a  story 
whieb never  fails  to  produce  a  harrowing  effect, 
and  to  roiipe  tlie  firm  and  rOBolutc  to  yet  greater 
efforts  and  liuir-command.  .  .  .  One  solace  is  left 
na-4be  aolaea  of  amoklng.  Bome«  Indeed,  have 
exhauwtod  their  vholo  stock  of  tobacro.  TT«' 
who  has  half  a  pouch  of  it  at  his  disposal  is  the 
object  of  ffenaimlreepect,  and  the  man  wbo  can 
invite  his  noicrhbor  to  a  pipe  of  tobacco  and  a 
pot  of  water  is  considered  to  do  an  act  of  pro- 
ftne  liberality.  Tobaoeobeoomeaa  medtnmof 
aiebange  among  us,  and  provisions  nre  hont-'ht 
and  paid  for  with  It,  lu  value  rising  evciy  day. 
Tbere  fa  no  difference  between  day  and  nleht, 
and  Handay!*  are  only  diptlngnlabed  by  dressing 
the  boat  with  flags.  In  thia  enforced  Idleness 
passed  away  the  days  between  the  9th  and  15th 
of  June,  save  that  on  the  14th  we  chanpt'd  our 
place  by  three  hundred  yard?,  in  order  to  select 
a  more  convenient  spot  for  seal-hunting,  and  to 
kMp  up  the  i^peifanea  of  tmvettnSi** 

The  unparalleled  hardshipe  of  this  strug- 
gle msy  be  inferred  fttnu  Lleutenent  Payer*! 
remark,  page  364,  that,  '*  after  the  lapM  of 
two  motU/is  of  indescribable  ejhrta^  the  dis- 
tnnce  bt  hocf-it  its  and  the  ship  woe  not  nwe 
i/tan  nine  English  milcs.^* 

But  the  open  sea  was  at  length  reached, 
and  on  the  Iftth  ef  August  the  bonti  were 
dreesed  with  flags,  btlhwted,  the  sledgee 
left  behind,  and  the  expedition  put  off  The 
pnrty  had  passed  ninety.six  dav*  in  the 
open  air  after  leaving  the  TegettboflT,  when  [ 


a  small  boat  was  descried,  with  two  men  in 
it,  apparently  engaged  in  blrd-eatdiiiig ; 
andf  upon  tuning  the  eonrar  of  a  rode,  two 
ships  were  diaoovered,  wltldn  a  ftw  bmidred 

yards.  They  were  Russian  vci'sds,  onpaged 
in  salmon-fishing  ;  and  the  ht rancors  were 
received  on  board  with  mingled  leelings  of 
wonder  and  sympathy.  Ueatemnl  Pktyer 
remarke: 

No  grandees  could  have  been  received  with 
more  dignity  tban  we  vrere.  At  tbe  eight  of  tbe 

two  nka!<cs  which  wo  had  received  from  St. 
Petersburg,  and  which  required  all  inbsbitants 
of  tbe  Bttsalan  Smplra  to  Aimlab  us  witb  an  tbe 
help  we  TUM  ded,  tbeae  bumble  eoamen  bared 
tbelr  beads  and  bowed  themadves  to  the  caitb. 
We  bad  an  example  belbre  na  to  abow  bow  or- 
dersaro  obeyed  hy  the  subjects  of  that  cmplie 
a  thousand  miles  from  the  place  where  tbey  were 
issncd.  Bat  we  were  received  not  only  to  this 
reverential  manner,  but  were  welcomed  wldl 
the  prratcHt  heartiness,  and  the  best  of  every- 
thing on  board  was  spread  before  us— salmon, 
relndeer>flesb,  eideri{ee«e,  eggs,  tea,  bread, 
butter,  brandy.  The  perf>nd  skipper  then  came 
on  bosrd,  and  invited  us  to  vicit  bim-tbc  first 
of  a  aertea  of  bivltatlons.  Dr.  Kepes  waa  very 
prossicgly  Invited,  for  he  had  a  Pick  man  on 
board  his  vessel,  and  our  doctor  returned  witb 
an  JUmorariian  of  tobaeeo  In  bla  hand.  Tbese 
simple  Russian  seamen  of  tin'  arctic  seas  freely 
produced  their  little  stock  of  {^ood  things  to  give 
us  pleaaare;  and  one  of  tbem,  after  observing 
nie  for  a  long  time,  and  thinking  that  I  did  not 
expre? s  myself  snfBciently  strongly  for  a  happy 
sum,  persuaded  bimaelf  tbat  aomethtaig  waa  tbe 
matter  with  mo,  atid  that  T  wnnted  t-nmefhir  / 
Forthwith  he  went  to  his  chest,  and  brought  me 
all  the  wMte  bread  he  bad,  and  tiie  whole  re> 
mainini;  stock  (>riii>J  tobar* o.  Though  I  did  not 
nnderstaod  a  word  he  said,  his  address  waa  tail 
of  nnmlatakabla  haartlnasa,  and  ao  Ibraeeded  no 
tntaipieter.** 


We  have  preferred  to  let  the  author  of 
this  work  ppoak  for  himself  rather  than  to 
attempt  any  dcsttiption  of  it,  which  would 
certainly  be  unsatisfactory  witliiu  our  nar- 
row limits.  Bnt  we  may  add  that  it  ia  a 
Totmae  of  great  sdent^  interest.  For 
half  a  century  arctic  adventure  haa  been 
inspired  by  a  sentiment  of  rivalry  to  reach 
the  polo,  althouph  more  and  more  it  has 
been  recognized  that  it^i  real  object  should 
be  the  extension  of  our  Icnowledge  of  Na< 
tore  under  its  remariiable  arctie  aspeets. 
Lieotenant  Fkyer  hue  entered  fully  Into  this 
view ;  and  Ids  rolume  is  not  only  charming 
as  a  narrativo,  but  contains  a  preat  deal  of 
important  scientific  iuiunnation. 
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The  Cookinq  Manhal  ;  or,  Practical  Direc 
tiona  for  Economical  Every  Day  Cook- 
ery. By  .1 1  LILT  Corson,  SuperinteDdent 
of  the  New  Y(jrk  Cooking  School.  New 
York:  Dodd,  Mead  &  Co.  ?p.  144. 
Prioei  60  cents. 

MiM  COBM*  bM  done  vdl  to  give  the 
public  this  result  of  her  experience  in  culi- 
nary teaching,  in  a  form  so  cheap  that  it 
may  have  the  wiicst  possible  iHcfulncss. 
She  is  a  common  .Hcnse  woman,  imd  takes 
up  the  »>uhject  from  a  point  of  view  that  is 
thoroughlj  practical  The  motto  of  her 
book  is  the  following  significant  qnestion, 
**  How  well  can  we  live  if  we  are  moderately 
poor  t "  and  it  is  the  object  of  her  little  vol- 
ume, as  it  has  been  the  object  of  her  school, 
so  to  prc.>=cut  the  subject  of  cooking  and 
household  management  as  to  anvtrer  tUs 
qaestfon.  Her  ol](feet  in  preparing  it  is 
tiios  stated :  "  This  book  is  Intended  for  the 
use  of  those  hou-ekeepers  and  cooks  who 
wish  to  know  how  to  make  the  nio.«t  whole- 
some and  palatable  diiihes,  at  the  lea«t  poK- 
siblo  coat  .In  cookery,  tbb  ikct  should  be 
Mnunbered  above  all  others  <i  yoo<f  «oo4r 
lUMT  iNulei.  It  is  her  pride  to  make  the 
most  of  everything  in  the  shape  of  food 
intrusted  to  her  care,  and  her  pleasure  to 
serve  it  in  the  most  appetizing  form.  In  no 
other  way  can  she  prove  her  excellence,  for 
poor  cooks  are  always  wasteflil  and  «xtra?a* 
gant"  To  the  pr^ndke  agi^nsk  foreign 
ways  of  cooking  Miss  Corson  repKct  Tery 
effectually,  pointing  out  that  the  two  great 
objects  to  be  ever  secured  in  the  kitchen — 
the  art  of  utilizing  every  part  of  food,  and 
«f  making  food  the  most  palatable  and  en- 
jojable— are  emfaiently  French. 

mas  OMSon  says,  "The  day  has  passed 
for  regarding  cooking  as  a  menial  and  vul- 
gar labor.*'  Slie  is  very  sanguine  ;  we  wish 
we  could  believe  it.  We  wish  we  could  see 
some  more  deeisiTe  signs  that  It  is  passing 
away;  we  wish  we  eonld  see  some  fiJnt  in- 
dications that  it  will  have  passed  away  in  a 
hundred  years  I  Our  school  ?y«tcm  f^tands 
in  the  way  <jf  it,  and  where  are  the  symp- 
toms of  its  decline  ? 

Miss  Corson's  book  is  fidl  of  eioellent 
information,  seientifio  lunts,  practical  sag. 
gesUons,  and  plain  receipts,  dcicriptive  of 
the  preparation  of  many  important  dishes, 
and  the  publishers  have  got  it  up  in  a  neat 
form,  with  good,  clear  type,  that  can  be 


-  I  easilv  road.    We  believe  it  will  be  found 


eminently  trustworthy  aa  a  kitchen  hand- 
book. 

Ths  Best  Kkadinu  :  Hints  on  the  Selection 
of  Books;  on  the  Formation  of  Libra- 
ries, Tublic  and  Trivate;  on  Courses  of 
Reading,  etc.,  with  a  Classified  Bibliog- 
r;i|>hy  Pir  Y.w^s  Ri-fcrence.  Fourth  re- 
vis«  (l  and  enlarged  edition,  continued  to 
Augii>t,  1876,  with  the  Addition  of  8e> 
led  Lists  of  the  bcj^t  French,  German, 
i^panisb,  and  Italian  Literature.  £dited 
by  FisimweK  BnoRsn  PuniiB.  New 
York :  O.  P.  Putaism's  Sons.  Pp.  84S. 
Trice,  fl  Vn. 

Tnis  guide  will  be  valuable  to  all  who 
buy  boolu  for  private  libraries  or  public 
coliectlona.  It  baa  been  tried  and  found 
snccessfuL  It  names  the  l)est  books  now 
usually  in  the  market  in  the  chief  depart- 
ments, and  on  the  leading  topics  of  ctirrent 
and  general  literature,  with  their  editions 
and  retail  prices.  It  is  conveniently  ar- 
ranged for  ready  nse,  and  will  glre  the  book- 
buyer  •  laige  aaioimt  of  ^ahmlde  Informa- 
tion, that  will  help  him  in  making  judicioos 
sclectionfl,  dther  on  the  small  or  the  large 
scale. 

Thk  MfLTOJf  AwmoLOGT :  Selected  from  the  • 

^ro^ie  Writings.   New  York  :  Henry  Holt 
k  Co.    Pp.  486.    Price,  %t. 

Milton's  prose  works  have  been  so 
eclipsed  by  his  poetry  that  they  are  popu- 
lariy  known  only  by  hearsay;  yet  so  great 
is  Aeir  merit,  both  in  a  literary  point  of 
view  and  as  containing  the  most  able  and 
clof|uent  defense  of  civil  and  religious  lib- 
erty which  had  been  given  to  the  world  up 
to  bia  time,  that  the  plan  of  collecting  some 
of  his  best  papers  in  n  handy  volarae  Uke 
this  deserree  to  be  commended,  and  wUI 
no  doubt  be  well  appreciated.  Tliongh 
there  is  much  in  these  writings  that  reflects 
the  spirit  and  circumstances  of  the  times 
which  produced  them,  there  is  much  also 
of  permanent  interest,  and  which  will  have 
an  enduring  place  in  BngHdi  literature. 

The  Geoketrid  Morns  or  tick  rviTEO 
States.  By  A.  S.  Packard,  Jr.,  M.  D. 
Pp.  607.  With  Bumenma  Plates.  Wash- 
ington: Qof enunent  Printbg-Offioa. 

This  elaborate  work  forms  Volume  X. 
of  Dr.  Ilayden's  "  Report  of  the  (Jeolopical 
Survey  of  the  Territories."   The  author 
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notf'H  a  ^trikinp  and  unrxpocled  tiitiiilarity  ! 
between  the  insect  fauna  of  Colorado  and  | 
the  ITml  ud  Alud  Moontaiiit.  He  belieTes 
that  ft  cftrefbl  etftndiifttioa  of  the  edsting 
inaecto  of  the  Western  country  will  throw 
light  on  the  extinct  forms  which  abound  in 
the  T<M  tiai  V  of  that  region.  From  an  eco- 
nomic point  oi  view,  lio  is  of  the  opinion 
that  a  tiy^teraatic  uccount  of  the  insect 
fmStj  which  enihiaMft  the  meMtiriiig* 
worms— eo  maj  of  which  ftre  marfoM  to 
Vfigetatioa— cftnnot  but  be  luefUl  to  igri- 
ciiUiiriats. 

Moral  Maxims  for  Schools  and  Families. 
By  C.  c.  Baldwim.  Third  edition.  Pp. 

1»5.    ri  ice  H»  cents.     Pctcnbttlgi  Vft. : 

Darcv,  ruul  A;  Cu. 

This  little  pamphlet  raises  no  questions 
of  ethic«,  but,  assuming  the  funuamentul 
cmnoDB  of  morali^  and  rales  of  conduct,  it 
ftlma  to  difve  them  home  bito  the  minds  of 

the  joung  by  brevity  and  sharpness  of 
ptutenicnt,  so  as  to  makf  the  nio-t  imh  lible 
iiupiT.>^sion.  It  i.s  inttrsptrtfed  with  iiitcr- 
CMting  illustrutiuna  of  the  sayings  and  do- 
ings of  great  men,  which  serve  to  give  in- 
terest to  tfie  work.  The  idea  is  a  good  one, 
and  well  carried  out  within  its  compass  ;  it 
is  nsed  in  the  public  free  schools  of  Vir- 
prinia,  and  is  a  candidate  for  adopUtm  in 
primary  schoob  ererywbere. 

The  MMBoiJfAL  Langiage  ok  Anciext 
^BT  AND  Mttholoot.  By  R.  r.  Ksionr. 
Pp.  267.    New  York:  J.  W.  Jiouton. 

Price,  |3. 

TiiE  so-called  "papan"  religions  of  an- 
tiquitj— >tbe  religions  of  Greece  and  Rome, 
of  Babylonfat  and  AsByriar<HH>  far  as  we 
get  a  knowledge  of  them  from  a  snperfidsl 
reading  of  ancient  authors,  appear  to  rest 
on  a  basis  of  childi.-h  imngination.s,  for 
their  dogmatic  side,  while  on  their  moral 
(or  rather  immoral)  side  they  seem  to  have 
their  roots  in  unbridled  lost  and  debauch- 
ery.  This  view  of  pagan  religimis.  is  still 
hdd  by  the  vulgar,  and  not  very  long  ago 
waa  ourrHit  even  among  the  learned.  The 
author  of  tlie  pri'sent  work  rendered  valu- 
able service  to  the  philosophy  of  religion 
when,  amid  much  obloquy,  ho  devoted  him- 
self  to  a  patient  and  tUspassionate  study 
of  this  subject,  and  showed  that,  Hke  all 
ofher  reUf^ns,  those  of  antiquity  were  in 


tin  ir  r)rigin  the  expression  of  man's  highest 
aspirations.  Among  the  topics  learne«ily 
discussed  bv  the  author  are  the  mysteries 
and  orgies,  phallic  worship,  the  sacred  em- 
blems of  the  various  gods,  etc  The  pits* 
ent  edition  of  Knight's  work  is  edited  by 
Dr.  Alexander  Wilder,  who  adds  an  intro- 
duetion,  some  notes,  and  a  complete  index. 
Further,  the  notes,  which  in  the  original 
edition  are  mostly  In  foreign  languages,  are 
here  tnuuhtted  Into  English. 

Av  Analvsis  ok  Pelioious  Pflikf.  By 
Viscount  Amulrlt.  From  the  late 
London  edition.  Complete.  Pp«  720. 
New  York  :  D.  M.  Bennett.    Price,  $3. 

The  chief  intere.«t  of  this  formidable 
volume  lies  in  the  fact  that  it  is  the  produc- 
tion of  a  young  English  nobleman,  who, 
notwlthstandhig  tlie  poweifiil  ininencoi 
bronght  to  bear  npon  him  to  maintain  Ms 
reputable  position,  chose  to  be  flree  in  the 
matter  of  thought,  and  had  the  courage  te 
express  and  the  determination  to  publit-h  his 
opinions,  regardless  of  their  uiii)()pularity. 
The  Toltune  indicates  extensive  and  sys- 
tematic reading,  rather  than  much  depth  or 
originality  <tf  thought,  and  to  persons  who 
have  a  taste  for  skeptical  literature  it  will 
have  the  freshness  of  an  elaboi  ite  rt  state- 
ment  of  olyections  to  religious  dngma. 
Lord  Aml)crly  beUeves  in  tlie  ujiiversality 
of  the  religious  sentiment,  as  a  par  t  of  tlM 
mental  constitution  of  human  nature— «s  a 
natural  and  not  a  supernatural  thing  but 
he  discredits  its  intdlectual  accompani- 
ments as  embodied  in  the  doctrines  and 
creeds  of  all  religions.  lie  profess  to 
take  the  scientific  standpoint,  and  to  write 
In  the  Bcientifle  spbit»  but  we  question  If 
his  book  would  take  any  rank  as  a  scien- 
tific or  authoritatire  contribution  to  the  sub> 
ject.  Its  echeme  was  too  large,  the  man 
was  too  young,  and  had  done  no  prelimina- 
ry work  in  any  of  the  special  dcparinicuis 
of  sdence,  to  give  him  the  power  and  ma- 
turity necessary  to  deal  with  so  Important 
a  theme  at  the  present  time.  V>'ithout  com- 
paring his  work  with  that  of  Mr.  Ibickle, 
his  position  as  regards  science  is  not  unlike 
that  of  the  author  of  the  "  History  of  Civil* 
isslhm  in  England,**  mt»  knew  a  grekidsal 
about  sdentific  literatare,  and  was  much  hi- 
flueneed  by  its  method,  but  was  not  strong 
and  thorough  and  well  grounded  in  the 
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sciences  which  had  a  vital  bearing  upon  the  , 
course  of  his  large  discussion.  If  Lord 
Ambetly  had  concentnted  bimself  upon 
float  minor  bniudi  of  bto  broid  ittquiry, 
and  worked  it  oat  with  dcliheration,  his 
chances  of  rocopinition  in  the  future  would 
probably  hare  been  much  more  promising 
than  they  will  be  with  hid  uiure  ambitious 

Baotcil  Rsnsw.    Issmd  qturtcrly. 

Edited  by  I^knjamin  R.  Ticker.  Pp. 
2«>4.  Price^  $5  per  jear.  New  Bedford, 
Mass. 

Tbk  first  number  of  this  periodical  vin* 
dieates  its  racHoal  and  indepondent  oharae- 
ter.  Its  object  is  stated  to  be  "  the  thor- 
ough, fearless,  and  impartial  discussion  of 
all  sides  of  all  subjects  pertaining  to  human 
welfare,  whether  social,  economic,  scien- 
tific, Hterarj,  assthetie,  or  religious."  It  will 
flboir  no  partiality  to  any  particdar  school 
•r  qweial  system  of  belief,  bat  the  labor 
question  and  the  organization  of  industry 
will  receive  a  prominent  shnre  of  attention.  ' 
It  opens  with  an  able  paper,  by  W.  J.  Pot- 
ter, on  The  Two  Traditions,  Ecclesiasti- 
cal and  Scientific,**  of  which  the  foUowiog 
pam^  is  a  good  ezan^te: 

**  But  this  sdentllle  Tiew  of  tradition— now 

commonly  styled  ttif  doctrine  of  evolntlon — 
araru  quettioas  ihtx  coucem  rellgiootand  moral 
Mth  norBvftalljlliinaajwe  have  yet  eoa^ 
OfOd*  Thp  objection  that  the  dipnity  of  the  ha-  I 
anaa  lace  is  a8»ailed,  if  inau  be  thus  linked  Id 
natnnl  klosMp  with  the  bnite  aaioMlt,  to  be- 

comins  antifinnfcd.  and  needs  no  CODsldernf inn. 
To  ridiculo  the  theory,  and  oppose  those  who 
iM»ld  it  whfe  thMIOffleal  abate,  aalther  tatinl- 

dnlo"  ?cli'ntiflc  nipii  D't  nholishos  the  foots  upon 
which  they  claim  tliat  Lbe  theory  rests.  To  ask 
If  yon  want  a  monkej  Ibr  an  aneevter  may  raise  a 
lau^h  among  the  by«tauderr«  ;  hut  Science  is  not 
answered  by  a  laugh,  and  does  not  coosait  the  i 
cspries  of  httman  wtohea  so  mneb  sa  the  par-  | 
port  of  Nature's  facti«.  But  oven  if  it  were  a 
question  of  the  dli{DUj  of  the  human  race,  it 
mlfflit  be  replied  tbat  it  ta  better  to  hare  risen 
UrOMaailM  than,  acconlins  to  the  popular  the- 
ological tbeoiy,  to  bare  Mien  tsom  au  angel. 
II  to  more  honorable  to  be  dlmbinK  up  than 
slipping  linwn.  Ami  tlicre  are  species  of  ani- 
mals with  whom  we  might  more  proudly  claim 
eomfnsMp  tbaa  wltb  some  spedroens  of  nan- 
kind.  But  tills  coneen  toot  human  dignity  is  to 
uvJbH  ttom  any  eametihr  advocated  theory  of 
scteooetopnerUe.** 

Lysandcr  Spooner  furnishes  a  rery  in- 
oisire  and  unsparing  article  entitled  "  Our 
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Financiers:  their  Ignorance,  L 'surpationi?, 
and  Frauds,''  which  cleaves  the  question 
through  to  first  principles.  A  fine  poem  is 
CQOtribated  by  Mr.  E.  0.  Stedman ;  and  the 
department  of  current  literature  is  ably 
treated.  It  contains  a  discriminating  re- 
view of  Mr.  J.  N.  Lamed's  "  Talks  about 
Labor,  and  concerning  the  Evolution  of 
Justice  between  the  Laborers  and  flie 
italists.'*  We  Uke  tbto  periodical,  all  «s. 
cept  its  dismal  pall  of  a  cover. 

DyXAMICS.     By  J.  T.  BOTTOMLEY.     Pp.  140. 

New  York  :  ruinaras.    Price,  76  cents. 

The  fundamental  principles  of  Dynam- 
ics," or  theoretical  mechanics,  are  here  set 
forth  and  demonstrated  as  satisfactorily 

as  it  is  possible  to  do  so  for  the  tyro  in 
mathematical  !<cirnrc.  In  cnsos  wli.-ie  the 
subject-matter  rt.  i|uiros  a  higher  dogrec  of 
mathematical  knowledge,  the  author  con- 
tents bimself  with  giving  clear  statements 
of  propositions  and  of  the  meanings  of 
formulas,  reserving  demonstrations  for  a 
time  when  the  pupil  will  be  better  able  to 
appreciate  them. 

Smitbsoiiiah  SnoBT.  \W,  Pp.  422. 
Washington:  GoTcmment  Printing-of- 
fice. 

Besides  the  special  annual  report  of  the 
Secretary,  Prof.  Joseph  Henry,  this  Tolimie 
contdns  a  nnmber  of  memoirs  end  treatiseB 
on  scientific  snhjects,  both  original  and 

selected.  Among  the  translated  pieces  are 
a  "Eulogy  on  .Alcxiitidor  Volta,"  and  De 
CnndoUe's  "  Iloport  on  the  Transactions  of 
the  Geneva  Physical  and  Natural  History 
Society."  Among  the  orighial  oontribn- 
tions  is  a  paper  by  If  r.  Henry  Gilman  on 
"Ancient  Man  in  Michigan;"  and  one  by 
Dr.  r.  Abbott,  oil  "The  Stone  Ago  in 
New  .Icrsrv.  "  Both  uf  these  memoirs,  and 
more  especially  the  latter,  are  illustrated 
with  nuroerons  woodcuts. 

Vegetable  and  Ammal  Celictosk.  By 
Thomas  Tatloju   Pp.  8.   From  Fidd 

Tbs  anlhor  descitbeB  the  method  by 
which  he  detects  the  presence  of  cdlnloeo 

in  its  various  forms.  This  substance  is, 
according  to  him,  a  constant  ingredient  in 
the  organs  and  blood  even  of  the  higher 
animals,  man  included. 
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Myelitis  or  the  Antkiiior  Horns.  By  E. 
C.  Ssocix,  M.  D.  I'p.  120.  ^ew  York : 
PutOMDi.   Price,  $1^. 

TnB  monograph  is  of  iaterett  only  to 
medinl  owil    Tba  Mbiteiioe  of  U  wu 

conUined  in  a  lecture  by  the  author,  printed 

for  priviite  circulalion  only.    In  the  present 
i  vuluniL-  \\  number  of  new  cues  of  the  dis- 
ease ure  cited. 

The  Mbtuo  Smm.  Pp.  12.  Boston: 
Press  of  Bockwell  &  Churchill. 

This  is  the  report  of  a  standing  commit- 
ti'C  of  tlio  Iloston  Society  of  Civil  Engineer;, 
favorinj^  the  aiJoption  of  the  metric  syptciu 
of  weights  and  measures.  The  committee 
Itrat  report  on  the  growth  of  this  qrstan 
in  fmhlio  fsTor;  then  thej  Btate  the  fesult 
of  invitations  to  united  action  addreesed 
by  the  Society  to  l<indriil  orpanizations 
i  throujrhout  the  country  ;  next  follows  the 
text  of  the  Society's  memorial  to  Congress 
praying  for  the  enwtment  of  Inws  esteb- 
Ilshing  the  metrie  qrsten. 

Tftk  Ascikxt  Glaciers  op  New  Zkaland. 
By  I.  C.  Russell.    Pp  13.    With  Map. 

Tiiis  is  a  paper  reprinted  from  the 
"Attnals**  of  the  New  Torit  Lyoenm  of 
Xatnral  HistoiT.  The  facts  noted  by  th« 

author  seem  to  point  to  a  tin)e  of  extreme 
cold  in  the  southern  hcmi.<phere,  nnsweriBg 
to  the  glacial  epoch  of  the  northern. 

Natural  Histort  or  Iixnioia  P^  9A. 
With  Plates.   Bloomington,  ID. :  Knta- 

graph  Printing-Hou«e. 

Wk  have  here  Bulletin  No.  1  of  the 
Illinois  Mu&eum  of  Natural  History,  con- 
taining papers  on  "Illinois  Crustacea," 
**The  Tree  In  Winter,'*  "Sodio  Pinate  as 
a  Test  for  Lime/*  a  Partial  Catalogue  of 
the  Fishes  of  Illinois,"  "  Parasitic  Fnngi,'* 
and   The  Orthoptera  of  Illinois." 


Aoonenos,  T.miiT,  am»  TIe.^t.  By  W.  Lees. 
Pp.  SOU.  ^ew  Vork:  Putoams.  Price, 
$1.60. 

Thi  student  who  Is  acquidnted  with  the 
dements  irf  mathenntioal  and  physical  sd- 
ence  will  find  this  little  work  a  very  con- 
venient manual  for  srlf  instruction  in  the 
branches  of  scit  nce  ot  which  it  treats.  The 
illustrations  are  very  numerous,  and  greatly 
faeilitato  the  nnderstanding  of  the  teit 

Ptecnnilian  or  the  Pougbkkepsie  Society 
or  Natural  Scixmcx.  VoL  L,  Part  L 

Pp.  150. 

This  work  contains  a  number  of  very 
valoable  memoirs,  among  wliidi  n^y  be 
named  the  IbUowing:  White  Mildews," 
by  W.  R.  Gerard,  who  also  has  a  learned 

paper  on  "  Injects  ns  Food  ; "  two  papers 
on  the  Therino»cope,"  by  Prof.  L.  R. 
Cooley ;  "  llabiLs  of  the  Wasp,  Polhta 
fiualM»;'  by  Rev.  H.  T.  Uickok ;  Fun- 
gns-Bating,'*  by  Dr.  E.  H.  Pkriier;  and 
Inclination  of  the  Earth*B  Axis,"  by  C.  a 
Warring. 

WssTXRH  Review  or  Science  axd  Industrt. 
Mottthlr.  Pp.  64.  Kansas  City,  Mo. : 
Journal  of  Commeree  print.  Price, 

$2.50  per  annum^. 

We  have  received  the  first  nuniber  of 
the  above-named  periodical,  which  we  cor- 
dially wdcome  to  the  field  of  scientific 
jonnnllsm.  It  contains  articles,  oii^al 
and  selected,  on  topics  connected  with 
archaeology,  phyalologv,  engineering,  me- 
teorology, and  nf^riculture.  The  editor 
aims  at  filling  hi:^  pages  with  useful  and 
practicd  information  for  the  people,  con- 
vwfsd  hi  plain  and  dmple  language.  This 
enterprise  deserves,  and  we  hope  will  re* 
odTe,  liberal  support  ihmi  the  pobUc 

Amaltsm  or  Milk.  By  K.  fl.  vo.v  Bacm- 
HAUm.  Pp.  84.  New  York:  Trow  6i 
Son  print 

Wb  hare  h««,  reprinted  from  the  Atneri- 

can  Chemist,  Br.  Canrington  Bolton's  trans- 
lation of  a  paper  read  by  Mr.  Baumhauer 
at  the  Htifl-il<»  meeting  of  ttie  American 
Association.  It  contains  u  description  of 
a  new  method  for  detennlnmg  the  essential 
cottstitoents  of  milk,  especially  designed 
for  the  use  of  chemists  who  may  be  called 
on  to  testify  as  experts  in  eoorts  of  justice. 


Topographical  Surveys  and  ran  Public 
Health.    By  J.  T.  Gaxdkbb.   Pp.  10. 

Albany :  Argut  print. 

The  tliesin  here  defendc<l  by  Mr.  Gard- 
ner is,  tl.iit  the  sources  of  many  prevailing 
diseases  are  to  be  found  in  various  natural 
conditicns  of  the  earth's  form  and  snbstanoe^ 
as  wdl  as  in  soUs  poUoted  by  man.  The 
geographer  and  the  physician  must  work 
together  in  the  study  of  the  public  heaMa. 
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GXOORAPBICAL    SURVKTS    IN    THE  UNITED 

Statk.  By  G.  K.  Wakrkn.  Fp.  28. 
Wuhlngtcm :  Jodd  ft  D«cirdler. 

OniDAL  Yftaam  here  lu^erukes  to 

'*  correct  the  erroneous  estimate  of  the 
geographical  work  of  officers  of  the  United 
States,  made  by  one  of  our  countrymen," 
viz.,  Prof.  J.  D.  Whitney,  In  hia  article  on 
**  Geographical  Bunreye,**  whldi  wu  pub- 
Hsbed  in  the  ilTorA  Amerieai^  Beviem  for 
July,  1875. 

RspOftT  or  THE  New  Y'ork  Meteoroumjical 
OasiBTAiOBT  (1874->'75.)  By  D.  Obapkr. 

lift.  DftAPCR  gives  ft  deeeription  of  an 
iroprovement  In  the  rahi^gange,  end  of  ft 

self-recording  pencil  thennometer— both 

being  the  fruits  of  his  own  researches  and 
mechanical  ingenuity.  The  report  further 
contains  the  udual  annual  and  montlUy 
tables  of  meteorologicftl  phenomena. 

A  Centiry's  Progress  in  Aicerican  Zo- 
or.oGv.    IJy  A  S.  Packard,  Jr.    Pp.  8. 

Prok.  Packaud,  witliiii  the  narrow  limits 
of  this  too  brief  e^say,  coiiti  ivts  to  give  a 
rtrj  reftdable  accoant  of  tiiu  progress  of 
aodlogy  in  the  United  States.  To  Barton 
he  assigns  the  honor  of  being  the  first 
American  zoologist  whose  works  have  been 
published  here.  Barton's  memoir  on  the 
"Fascination  of  the  Rattlesnake,"'  and  on 
the  Generation  of  the  Opossum,"  ap- 
peared, the  first  in  1790,  and  the  second 
in  180L  At  present  lodlogy  hi  the  United 
States  is,  according  to  Prof.  Packard,  Tery 
backward  as  compared  with  (Icrni.my,  i 
France,  and  England.  We  arc  about  on 
ft  level  with  the  Scandinavians  and  the 
Dntoh;  but,  vith  oar  energy  and  UfttiTe 
ftbUity,  and  the  aid  of  well-endoired  coi- 
legee  and  nraaenms,  we  mej  liope  hereafter 
to  eompete  even  with  Germany. 

KiNUERGARTK.N  Messenokr.  Cambridge : 
Elisabeth  P.  Peabody.  Pp,  Six 
numbers  a  year.  Subscription  price, 

$1  per  annum. 

It  is  to  be  hoped  that  the  energetic  edi- 
tor ftttd  publisher  of  this  useful  magazine 
will  receive  such  eneoumgement  IWmi  the 
public  as  wni  warrant  Iter  in  contfarali^  its 
publication.  The  Kmdergarten  system  has 
no  more  able  exponent  in  the  United  States 
than  Miss  Feabody. 
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Gold  and  Debt.  By  W. L.  Pawcett  Chicago: 

8.  C.  Urli,'i,'s  &  Co.    Pii,  270,    Price.  |1.75. 

nnrullxKik  of  Uygiuuc.  By  G.  WU«on,  M.  D. 
Phiiad.'ipiiia:  LUMsay  *  Biaklstoa.  Pp.  am. 

Price, 

Turkey.  By  J.  Baker.  New  York :  Holt  & 
Co.  Pp.  515,  with  Two  Culonsd  Maps.  Price,  $4. 

AoDaal  Record  of  Science  and  Indoslrr.  By 
S.  F.  H  iird.  New  York:  Barpeca.  Fp.  MSl 

Price,  t'i. 

Llsrlitiiing  Protection.  By  II.  W.  Span^;. 
Pbtladelphiu :  Claxtou,  UcuibJu  X  Uaffelfinirer. 
Pp.  180.  Price,  I1.&0.  • 

Andeat  Sodeli.  By  L.  H.  Moigan,  LI*.  IK 
New  York:  Holt  ft  Co.  Vp.  871  nlee,  fl. 

AnonymouB  Hvpoilifsis  of  Creation.  By  J. 
J.  Furoias.   New  \  ork :  C".  P.  Soraerby.  Pp.  M. 

Personal  Immortality.  Bv  J.  OppenheilB. 
New  \oxk:  CP.  ttomerby.   i'p.  08. 

Theoretical  Chemlntry.  Dv  Dr.  Ira  Rcms«o. 
Phlladulpliia:  H.  C.  Lea.  Pp.'iU.   Price,  $1.25. 

Primer  of  Cbemii^trA'.  By  A.  Vacber.  Ptafl- 
ndelphia:  Llndstj  dk  Blakisiou.  rp.  IIA.  Frioe, 

50  Ctsotfl. 

Forces  of  Naiore.  Part  I.  By  A.  Ooflle- 
min.  New  York:  Mscmlllan.  Pp.  40,  with 
lUnstrationt.  Price,  40  eenta. 

Atlas  of  the  Ge()lot,'y  of  a  Portion  of  the  Uinta 
MoantaiUB.  By  J.  W.  Powell.  New  York :  Ja- 
liOS  Men,  lilho^rupher. 

Report  of  Ohio  Sutc  Flith  CommissloD.  Co- 
lambBfl:  Nevtns  ft  Mycrn  print.   Pp.  M. ' 

A^ep  of  Sun  and  Fixed  Sinrc.  Pp.4.  Mete> 
oric  FirebttllB.    Pp.  7.   By  li  Kirkwood. 

UUh  Dialects.  By  E.  A.  B^irber.  Bstiacted 
flrom  ilayden'8  Keports.  Pp.  13. 

Physioloffy  of  the  Brain.  Pp.  15.  Reflex  Mo- 
tor Sympioni><.  I'p.  16.  By  Dr.  £.  Dopey.  New 

York:  Ap|)lelons. 

Krrori*  of  Iti  fnictiiHi.  Bv  Dr.  P.  A.MnilSOB. 
Albany  :  KiggB  print.   Pp.  11. 

Valtiation  of  Fertlllaera.  Bjr  A.  R.  Ledonz. 

Ralci^'h,  N.  C. :  06,<f«Tr«r  print.   I»p.  15. 

Western  Dipfcra.  By  C.  R.  ORten-Sacken. 
From  Hayden's  Reports.   Pp.  m. 

Report  of  the  Directors  of  the  PUUdelpbia 
Zofllo^ieal  Society.  Pp.  SB. 

Growth  of  Children.  Bv  Dr.  H.  P.  Bowditch. 
From  Mar*«achiiBett»  ilealtb  lioard  liLpurt.  Pp. 
51. 

Klnga  Oonnty  Medical  Society  Proceedings. 
Pp.  18. 

Eruptive  Mountains  in  Colorado.  Rv  Dr.  A. 
CPeale.  From  Uayden'i*  Reports.   Pp.  11. 

Bulletin  of  tlie  (iooirraphlcal  and  (trolo^'ical 
Snrvey  of  (he  Tcrriloriof^.  T.  V.  Ilavil.  ii  io 
charge.  Vol.  III.,  No.  1.  pp.  l!vi  ;  N»).  2.  pp. 
839.  Washington:  Qovemmeot Printing-Offlce. 

BaHettn  I.  of  ITnited  States  Bntomolot;lcat 
Commission.  WasbtngUm:  Uoretunent Print* 
in<;-Office.   Pp.  12. 

Qimilmtiire  of  Circle  Bv  R.  K.  CSrlcr. 
Chester,  Pa. :  Spencer  print.  Pp.  tt. 

Rales  of  En::lisli  OonTenation  CInb  at  Ko- 

lor<»vnr.    Pp.  19. 

Johns  Hopkins  Unlvcrsitv  Second  Annual 
Report.   Pp.  50. 

Blae-Obiss  Care.  By  Dr.  £.  B.  Foota  Pp. 
63.  Price*  10  ceata. 

Overtnmhiir  the  World.  By  Dr.  n.  Ram- 
sey.  New  York :  McBn>en  print.   Pp.  27. 

Dakota  Calendar.  By  Lie'ilcnnnt-Colonel 
Q.  Mallory.   From  Haydcb's  Reports.  Pp  S5. 
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From  Hoyden's  Reports.  Fp.aik> 


Digitized  by  Google 


378 


TUJi  i'OJfULAR  SCIJSNCJB  MOXTULY. 


Sni»«r-lteflncTy  of  Haremoyeni  &,  Elder. 

Frutu  ■'  Illclu^J^ial  Aiiurua."    I'p.  18. 

Kupurt  on  the  Uctrcat  for  tbe  luMUie.  Hart* 
ford,  C'uiin. :  OiM,  Iioekwood  A  Bttlnud  Co. 
print.  l*p  aii. 

8tMin>Bwrfiie.  By  F.  J.  Bramweli.  Lon- 
don :  Macmiflau.   Pp.  6*i.   Price.  H'/. 

Dictilled  Waler  from  Si-rvii « -Si.  ^m.  By  C. 
B.  Mourou.   From  Amtrican  (  '/in/<i^t.   Pp.  It. 

Baperftctol  OttposlU  of  >'eb»«ka.  By  Dr. 
8.  AngiMjr.  Prom  Hiiydcii**  Boportt.  81. 

Self  and  cr  >-  -  Pertlllation  of  Yhmwt,  By 

T.  Meeliitii.    i'p.  ti. 

^(Mrcolar  Sight  «r  Johnt  HopklMUnlTeffltj. 

TTke^Vw  Century.   Pp.  40.  $1  a  year. 
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POPULAR  MISCELLANY. 

Ic«pcilig  of  an  OM  Irate  lit»  Stlcrlii 

— Fdly  three  huodred  years  ago  the  Rus- 

emn*  oani  1  ii  an  extensive  trade  between 
Arclum^^'  l  miil  (he  settlements  on  the  Obi 
nnd  Yenisei.  About  tlie  .same  peritMl  the 
Kara  Sea  was  navigated  by  English  and 
Dutdi  i»tifaiers»  in  leareh  of  a  northeast 
pMMge  to  Japan.  The  Russiane  employed 
wretched  flat4x>ttomed  boata,  called  lofck- 
Jtrwt,  and  ra  these  they  braved  all  the  dan- 
gers of  nnvi'Tritiii^  tlie  :^torniy  Kara  Sea. 
Rut,  till  (j;iite  lately,  this  route  to  llio  in- 
terior ui  .Siberia  wad  abandoned,  and  the 
b^f  waa  generally  entertained  that  the 
existence  of  ice  in  the  Kara  Sea  presented 
an  inBiq»erabIe  obstaele  to  navigation.  Re- 
cent expeditions  to  the  mouths  of  the  Obi 
and  Yenisei,  and  up  tho-c  rivers  for  hun- 
dreds of  miles,  have  demonstrated  thi'  entire 
feasibility  of  this  route  to  the  interior  of  Si- 
beria. Theinflnenceof  the  Gulf  Stream  and 
eqnatoria]  currents  on  the  temperatnre  of 
the  Kara  Sea  is  apparent  from  the  fact  that 
its  waters  are  as  much  as  IS'  or  20°  warmer 
than  the  wafers  in  the  .sanje  latitudes  off 
tbe  cast  coa&t  ol  Greenland  or  in  David's 
Strait  Of  Sberia,  the  country  to  be  opened 
up  to  commerce  by  the  navigation  of  the 
Kara  Sea,  IL  de  Leseeps  declares  tliat  it  is 
the  richest  eountry  in  the  whole  world  as 
ro;j:aril>i  it.s  veixetablo,  mineral,  nml  animal 
products.    The  great  rivers  of  Siberia  flow 


from  the  south  to  the  north,  forming  a  vast 
&n  which  widens  in  the  interior  of  the 
country,  to  the  great  advantage  both  of 
Viqjetation  and  of  commerce.  The  Obi,  with 
it.s  confluent  the  Irtish,  affords  a  navigaltle 
highway  into  China. 

The  Art  of  the  Farilpr.— It  is  with 
regret  that  we  are  forced  by  want  of  space 
to  present  to  our  readers,  in  the  unsatis- 
fitetoiy  shape  of  a  synopsis,  a  valnalile 
article  on  **The  Art  of  the  Farrier,**  by  Dr. 
D.  D.  Slade,  published  in  tin-  linllttin  of  th» 
Bussi/  Insfitutinv,  vol.  ii.,  I'art  I.  lu  the 
state  of  Nature,  we  are  there  told,  the  growth 
and  wear  of  the  horse's  hoof  are  in  perfect 
equi1Il>rittm ;  in  the  domesticated  state  wear 
exceeds  growth,  and  some  means  of  pro* 
taction  must  be  devised.  But  this  again 
destroys  the  balance,  and  growth  is  in  ex- 
cels. Tliis  cxeci^s  must  be  removed  either 
by  natural  wear  of  the  bare  hoof  or  by 
artificial  mean.«.  The  farrier's  art  consists 
in  removing  this  excessive  growtlu  Tbe 
hoof  of  the  young  animal,  before  it  liss 
been  ?hod,  needs  little  or  no  preparation 
from  the  farrier's  liands.  The  foot  tl.at 
has  already  been  .-liod  mu^t  have  the  nails 
extracted,  and  its  ground  surface  cut  down 
to  Uie  proper  level.  The  growth  is  greatest 
at  the  toe;  in  leveling  the  wall,  reduce  tbe 
hoof  ,nt  tlie  toe  to  a  level  with  the  unpared 
liC'cl.  The  .shoe  must  not  remain  on  the 
iioof  iiiore  than  oi.e  month  at  a  time. 

The  heel  .seldom  need.*"  paring  away,  be- 
ing usually  worn  away  by  the  motion  be- 
tween the  iron  of  the  shoe  and  tbe  horn. 
The  process  of  "opening  up  "  the  heel  de- 
stroys that  portion  of  (h?  foot  which  was 
desifrned  by  Nature  as  a  defeiLse  against  it» 
contraction ;  this  defense  siiould  never  be 
mutilated.  The  practice  of  paring  the  sole 
and  destroying  the  bars  is  to  Im  condemned 
so  long  as  the  parts  are  healthy;  it  exposes 
the  sen.sitive  portions  beneath  to  injury. 
The  fro'4  should  be  retained  in  its  integrity. 
Rasping  the  \vull  after  the  application  of 
the  shoe  cannot  be  too  strongly  condemned ; 
it  destroys  the  polish  of  the  extecnal  layer 
of  horn  wliich  protects  the  layers  liencath, 
rendering  the  crust  brittle. 

Tlie  shoe  ought  to  present  a  concave 
surface  to  the  ground,  and  a  plane  surface  to 
the  foot    But,  where  the  sole  has  been  mu- 
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tiiated  by  un-jkillful  shoeing,  the  concave 
and  plane  surfaces  have  to  be  reversed. 
Whatever  form  is  adopted,  the  shoe  luiisfc 
fit  thtt  Ibot,  its  ontUne  Gorrespondiiig  eztct- 
ly  to  Ms  gn»iiiMl.8ttrbM.  The  shoe  mmt  be 
of  the  SSine  thickness  throughout ;  where 
calks  are  required,  they  should  be  of  equal 
height  at  heel  and  toe.  The  number  of 
nails  to  each  shoe,  for  a  saddle  or  light- 
draught  horse,  need  not  be  moie  tbta  five 
or  ^  In  the  fore  end  seven  In  the  bind,  but 
nore  widely  distributed  than  they  usually 
ere.  The  hold  of  the  nails  should  be  short. 
The  slight  scorching  of  the  hom-tibres  by  I 
the  application  of  u  hot  shoe  has  rather  the  | 
efTect  of  preserring  them  agaiost  untoward 
influenecs  than  of  inflletkig  li^nry. 

IKseese  often  produces  chaagss  which 
require  a  modification  of  the  system  ndvo- 
catcd  above.  In  caring  for  the  feet  all  that 
is  needed  is  strict  attention  to  cleanliness. 
They  should  be  daily  sponged  with  deer 
water,  and  afterward  the  parts  abore  the 
hoof  robbed  dry.  The  nnmnlilated  sole 
forms  io  itself  tiie  best  defense  against  the 
extremes  of  dryness  or  moisture,  and 
"stuffing''  and  other  artificial  measures  are 
worse  than  useless  if  the  natural  sole  has 
been  preserved.  Placing  the  aainial  on  a 
perfectly  levd  floor  will  pmnote  a  sound 
•ondition  of  the  feet,  and  COSdooe  to  the 
geneial  health  of  the  horse. 

A  Phignp  of  Rabbits  la  ^tvf  Zea- 
land.— Some  years  ago  rabbits  were  intro- 
duced into  South  Australia  from  England  ; 
later,  a  like  Importation  was  made  Into  New 
Zealand.  Now  these  rodents  are  a  fbrmi- 
dable  pest  in  those  countries,  and  it  has  be- 
come a  question  of  extreme  urgency  how 
they  can  be  extoruduated.  In  New  Zea- 
land a  Gommis:»ion  has  been  instituted  by 
the  Oorenunent  to  faiqaire  into  the  si^ject, 
and  dertoe  a  remedy.  Already,  thouf^  only 
a  few  years  have  passed  since  the  introduc- 
tion of  the  ra!)Viiis.  hrge  tracts  of  rich  past- 
ure-land have  been  converted  into  wilder- 
ness, and  Hhecp-farming  and  cattle-raising 
are  beeomiog  inapostfble.  Famere  that 
ase4  to  keep  15,000  or  U,000  sheep  can 
now  hardly  keep  ss  many  hnadred.  Land- 
owners employ  men  and  dogs  to  destroy 
the  rabbits,  but,  though  the  nundu  r  killed 
is  enonnous,  the  evil  continues  without  se- 


rious nbat(>nient.  One  land-owner  inclosed 
with  a  hioue-wall  an  area  of  10,000  acres, 
the  work  taking  seTen  years  to  complete, 
and  inrolTing  an  eipendhure  of  £85,000. 
About  500,000  rabbit-skins  were  exported 
from  Ilobart  Town  in  1874.  It  is  proposed 
to  introduce  from  England,  if  possible,  sev- 
v^al  natural  enemies  of  the  rabbit,  such  as 
Stoats,  weasels,  ferrets,  and  hawks* 

■etrlcirciKMi  aid  Umiucs  li  Miiia- 

ehnsetts.— Below  we  give  the  main  provi- 
sions of  a  law  recently  enacted  by  the  Le- 
gislature  of  MassacluiSLtts,  legalizing  the 
metric  .system  of  weights  and  meaburcs,  in  ^ 
conformity  with  the  UwB  of  the  United 
States.  Other  States,  In  legistoting  upon 
this  subject,  trill  doubtless  frame  their  laws 
according  to  the  model  here  set  bt  fore  them 
by  the  Commonwealth  of  Massachusetts : 

Sectiox  1.  From  and  after  tlie  paPM^e  of 
this  act,  it  shall  be  lawfbl,  tbrouj^liuut  the  Com- 
■umweilth  of  Hassachofetts,  to  emptor  the 
weights  and  men»«nrcs  of  the  metrir  "vMcm.  .md 
no  contract  or  dealing  or  pleading  iu  any  court 
shall  iM  deemed  tarand  or  Usbie  to  oitfeetlon 
bernnee  (he  \v(d^ht«  or  messnre*  eipresped  or 
referred  to  tbcroin  are  weights  or  measares  of 
the  metrle  syatem ;  and  the  metric  weights  end 
measures  rccoivcd  from  the  Unlicd  Statcp.  and 
DOW  io  theTreasotyof  the  Common  wealth,  may 
be  used  and  taken  an  authorized  pnblte  atand' 
ards  of  weights  and  mfat-ures :  and  thf-o  nn- 
thorized  standards  ehall  in  no  case  be  removed 
from  the  Trearary,  except  under  necessity  Ibr 

I  their  prfBcrvation  or  repair. 

Seo.  S.  The  following  tables  ihsU  be  reco^c- 
nized  In  the  construction  oreont*acte,snd  in  all 
legal  pmceedinjjs,  as  establishing.  In  terms  of 
the  weights  and  measures  now  in  nse  In  the 
State  of  Maasachusetts,  the  eqnfvalents  of  fbe 
wcUhti  and  meaaarea  expresfed  therein  in 
term"  of  the  metric  pyplem ;  and  said  tables 

I  may  be  lawfully  used  for  computing,  detemln* 
ing,  snd  expressing*  In  cnstomsiy  weights  and 

I  meftfnrep,  tho  wpj;jhf«  and  meft>«nrps  of  the  met* 

I  rlc  pystem.  (Uere  follow  the  ta'dcc) 

Sec.  8.  Tbe  Traasorer  is  hereby  antborized 
and  directed  to  procure  duplicate  sets  of  the 
metric  weights  and  mcaBuref,  conf(»rmable  to 

i  tbettaadardBnow  in  the  Treasury ;  of  which  two 

'  cetf*  shall  be  retained  for  tho  ufo  of  the  Trcaa- 
urer  and  bis  deputy,  and  from  whicli  there  sliall 
be  Airntahed  one  aet  to  tbe  treasurer  of  each 
shire  town  in  the  several  cnnnlli"^  of  the  Com- 
monwealth, and  each  city  not  a  hhire  town. 

Baa  4.  The  duties  of  the  Treasurer  of  the 
Commonwealth  and  his  depniy.  and  the  duties 
and  responsibilities  of  the  treasurer  of  each 
town,  with  respeet  to  the  keeping,  care,  verifl- 
cation,  and  nse  of  the  standard  weights  and 

[  measures  so  rnrnished,  shall  bo  the  same  with 
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thoM  eetablished  by  eziMting  etatatcs  with  re- 
•pect  tu  Uic  sUudard  wc'i;:bts  aud  men^urca 
heretofore  prcnrided.  And  it  la  hereby  provided 
that  no  phlrc  town  in  which  there  may  be  two 
or  more  lealurs  of  wcightB  aud  measures  aball 
for  that  NMOD  be  raqvlied  topraeai*  addltkmal 
•ets  of  the  metric  wci;t,'btfi  and  measures. 

Ssc  5.  The  deputy  aud  Treasurer  shall  verify, 
•4)iiBt,  and  seal  all  metric  welglita  and  aieas* 
urea  that  may  be  brought  to  him  for  that  pur- 
pose, and  he  shall  receive  a  reasonable  compen- 
aatlon  therefur ;  aud  the  sealer  of  weights  and 
measures  in  csaeh  town  that  alUlU  raealTe  the 
standard  metric  weights  and  raeasnrcs,  as  here- 
lubtilore  provided,  shall  verify,  adjuet,  aud  sea) 
all  OMtrle  weigfau  and  auaamrea  tliak  maj  be 
brought  to  him  for  that  purpo.xo  from  within  the 
county  in  which  such  tuwu  is  situated,  aud  he 
•  ataall  reeeiva  a  reaaonable  wmpenaatloo  there- 
for; but  he  fihall  claim  no  fees  for  any  sealing, 
veriflcatioUf  or  atUustment,  for  the  performance 
of  which  he  may  otherwise  receive  compenaa- 
•  tlon  by  salary  paid  bj  the  town. 

Sec.  6.  All  persons  aping  wel^htu  or  meas- 
ares  of  the  metric  system  for  the  purpose  of 
aalUng  aoj  gooda,  waraa,  meidMMidhM,  or  other 

commodllifH,  f<h;ill  have  them  ndjti«tcd,  sealed, 
aud  recorded,  by  some  authorized  sealer  of 
walghia  and  meaaai«a,and  ahall  tbareafler  be 
reoponalble  for  the  correctness  and  euctucee 
of  the  same ;  and  no  person  using  illegaUy  or 
fhmdnlently  the  metric  wefgbtp  and  measnret 
ahall  thereby  be  ft-ced  from  any  iiabiliUes  or 
p<^na1li(>H  to  which  lie  would  have  been  exposed 
In  case  the  weights  and  meafures  employed  bad 
bean  th«  orAnaiyweirhtaaod  maaanraa  hereto- 
foioandnowlnnaoin  thia  Ooaunomvealtlk 

Cleopatra's  Noe dlf.— This  obelisk,  of  Sy- 
cnitic  granite,  pixty-oipht  and  one-half  feet 
long,  six  foci  eleven  inches  wide  on  each 
side  of  the  base,  tapering  to  four  feet  nine 
inehea  netr  the  aaminH,  ia  8,800  years  old, 
•nd  wae  aet  up  by  Sesoetris  in  flront  of  the 
temple  at  neltopolis.  It  was  bimight  to 
Alexandria  by  Cleopatra  about  the  year  40, 
and  has  been  there,  standinj^  or  up- 
ward of  1,800  ycara.  It  is  of  rose-colored 
etone,  and  ia  covered  with  hieroglyphics. 
It  wma  preeented  many  years  ago  by  the 
Faahn  of  Egypt  to  the  Prince  Begent  of  Eng- 
land, and  the  British  Goremment  accepted 
the  gift,  but  have  never  been  able  to  get 
it  transported  to  London.  At  lenpth  Dr. 
Erasmus  Wilson,  a  distin*;uisbed  surgeon  of 
that  inetropolLd,  and  known  as  the  author  of 
books  on  skln^diseeaes,  eondnded  to  pay 
the  espenses  himself  of  transporting  the 
great  monolith,  and  bargained  with  a  Mr. 
Dixon  to  bring  it  to  England  and  erect  it  on 
the  Thames  Embankment  for  £10,000. 


,  The  plan  proposed  for  traiMporting  the 
j  *'  Needle  "  to  England  is  described  as  fol- 
I  lows  in  Chamhfrs'i  Journal:  "  The  obelisk 
is  to  be  fixed  by  cross-divisions  or  dia- 
phragms of  wood  in  n  eyibdrical  Tessel 
formed  of  wiottght4rQii  plates.  There  wQI 
be  seven  dispbragms,  and  eooseqnently 
nine  water-tight  compartments.  For  safe- 
ty, the  obelisk  will  be  inclosed  in  wood  and 
well  packed,  a  little  below  the  central  level 
of  the  v(i£i>el,  which  will  be  closed  at  both 
ends.  When  completed,  witii  the  ob^k 
inside,  the  Tsssel  wUl  be  abont  nhiety-flTe 
feet  in  length  and  fifteen  feet  aeross.  After 
being  rolled  into  the  sea  and  towed  to  the 
harbor,  it  will  be  ballasted  and  be  provided 
with  ii  krel,  deck,  sail,  and  rudder.  For 
tlie^ic  operations,  man-holes  will  have  been 
left  in  the  cylinder.  These  holss  wiU  be 
opened,  so  thai  aecess  may  be  had  to  all 
the  coropartmenta.  There  will  be  no  part 
into  which  a  man  may  not  enter  if  neces- 
sary  nntil  the  cylinder  is  finally  pealed  up 
for  tloatin^^  The  vessel  will  be  in  charge 
of  two  or  three  bkilluU  mariners,  for  whom 
a  snail  esUn  on  deck  will  be  provided.  It 
will  be  towed  the  whole  way  by  a  steam- 
tug,  the  s^  being  irimply  for  steadying  tiie 
cylinder.**  There  Is  lUcely  to  be  some  de> 
lay  in  executing  this  project,  for  it  is  now 
reported  that  the  F.<:y|itian  \\\\o  owns  the 
t'aud  around  the  obelisk  object^}  to  the  re« 
moval  of  tiie  shaft,  claiming  it  as  his  prop- 
erty. 

ElMitltB  aid  Cltee^— In  a  recent  nnm- 
her  of  the  Al^tMAnie  JBerins  is  an  abstract 

of  a  paper  on  "Useful  Education,**  by  Mr; 
I  K.  Hintrham,  containing  many  facts  and  ob- 
!  servations  that  are  worthy  of  notice  in  these 
times  of  "forcing"  ia  education.  Mr. 
Bingham  does  not  believe  that  school>edtt^ 
catica  tends  to  dhniolsh  crime.  He  says 
that  the  ratio  of  crime  to  popnIaUon  Is  lees 
in  Ireland  than  in  Massachusetts,  an<l  that 
property  is  more  secure  in  Italy,  with  its 
many  millions  of  illiterates,  than  in  the  Old 
liay  State  with  all  its  schools.  Of  the  373 
prisoners  received  last  year  into  the  West- 
ern Penitentlaiy  of  the  State  of  Pennsyl- 
TanUt,  286  had  attended  pnblic  adicola,  If 
private  schools,  and  69  had  ncTCr  gone  to 
school.  Of  the  2,383  prisoners  received 
into  the  Eastern  Penitentiary  of  the  same 
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State  during  the  ten  jeara  ending  with 
1869,  17.21  per  cent,  wen  ilBtoMta^  aiul 
81.88  p«r  oent  had  nerer  been  appMnUced. 

obaerren  will  admit,**  remarks  the 
aiathor,  **  that  there  is  not  aa  much  intelli- 
gence and  gltill  worliing  on  the  farms  now 
as  there  was  twenty  years  ago.  The  fears 
of  the  I'armera  were  not  that  their  eOM 
wwOA  know  too  nneh,  bat  that  thejr  would 
do  too  little.  It  was  not  book-farroing,  or 
wisdom  with  work,  they  feared;  but  inak-  ; 
ing  hay  in  the  shade,  or  farming  by  the  j 
fireside  ;  plucking  geese  in  the  courts, 
preaching  for  practice,  pills  for  pumpkins, 
the  pen  and  yardFetiek  for  the  |dongh  and 
hanreflt-fork.  The  change  has  not  been 
from  prison  to  school  so  much  as  from  hon- 
est labor  to  idleness  and  crinio.  Everything 
el-o  being  equal,  mental  culture  raises  the 
suudurd  of  morality ;  but  we  would  choose 
a  oommmiity  of  indoatrious  and  Ulileiale 
memhera^  rather  than  one  of  idle  and  liler> 
ary  habits,  for  a  high  standard  of  mo- 
raUty." 

Latest  Phase  of  the  Spentaaeois-Oen- 
eratioo  ControTcrsy.— Dr.  Bastian,  of  Lon- 
don, having  submitted  to  the  Paris  Acad* 
emy  of  Soienoes  the  results  of  oertain  ex- 
periments which,  as  he  maintains,  dedsiTe- 
]j  confirm  his  theory  of  spontaneous  gen- 
eration, Pasteur  criticised  the  Enfrlish  in- 
restigator's  nictliods  and  conclu-ions,  and 
asked  for  the  appointment  of  u  commission 
to  determine  on  whioh  side  the  troth  lies. 
At  the  fame  time  he  expressed  a  wish  tiiat 
Dr.  Bastian  should  in  like  manner  ask  the 
London  Royal  Society  to  appoint  a  pimilar 
commission.  According  to  the  terms  of 
K.  Pasteur's  challenge,  Dr.  Bastian  must 
obtain,  in  the  prcsenceof  competent  judged, 
baeteria  hi  sterile  wine  on  the  addition  of  Iki- 
nor  potasssi  in  snitsble  quantities,  the  liquor 
potassse  being  prepared  from  pure  potash 
with  pure  water;  or,  if  made  from  impure 
materials,  it  must  be  submitted  to  a  tem- 
perature of  230°  for  twenty  minutes.  Dr. 
Bastisn  has  accepted  the  ohallenge,  and 
has  applied  to  the  Royal  Soelety  for  the  ap. 
pointment  of  the  commission.  The  French 
commission  is  already  constituted  :  it  con- 
sists of  Milne-Edwards,  Dumas,  and  Bous- 
singault.  The  Lancet  justly  complains 
against  this  sdection,  on  the  groand  that 


all  of  the  three  commissioners  are  more  or 
less  strong  supporters  of  Pasteur's  view. 
Their  bias  must  ineritably  mdispose  them 

toward  Bastian*8  arguments.  The  Lancet 
asks  why  Fr6my  or  Trocul,  or  Bomc  other 
man  without  bias  either  way,  was  not  placed 
on  the  commission.  The  Academy  has  ap- 
parently made  a  misUko  in  this  matter; 
peihaps  when  the  comments  of  the  Lamed 
are  brought  to  the  notice  of  the  members, 
a  cliaugc  will  be  made  in  the  commission. 
The  Royal  Society  has  nut  yet  named  the 
members  of  the  English  commission. 

ActiM  tf  At  Mail  HcrfMi— Borne 
years  ago,  wfailesnflhring  from  indispotftton. 

Prof.  Tait  observed  that,  whenever  he  awoke 
from  a  feveri.sh  sleep,  the  flame  of  a  lamp, 
seen  through  a  grounil-glass  shade,  assumed 
a  deep-red  color,  the  ctlcct  lasting  about  a 
semmd.  He  supposes  that  the  nerre  fibrils 
of  the  retina  also  slept,  and  that,  on  awak. 
ing,  the  green  and  violet  nerves  resumed 
their  functions  a  little  later  than  the  red. 
This  observation  of  Tail's  is  recalled  by 
Prof.  Ogden  N.  Rood,  in  the  American 
Journal  of  Seimee,  who  adds  an  anakigous 
ofaaerration  of  his  own,  going  to  ahow  that 
after  nervous  shock  the  green  nerves  (to 
adopt  the  theory  of  Young)  receive  their 
activity  later  than  the  red,  and  probably 
later  than  the  violet  nerves.  Having  taken 
chloroform  at  the  hands  of  a  dentist,  he 
observed  irith  surprise,  on  regainfaig  eon* 
seiousnees,  that  the  operator'a  face  was 
TCiy  red,  and  the  next  instant  that  his  hair 
was  of  a  purplish-red  hue.  The  illusion  per- 
pisted  for  a  second  or  two.  Prof.  Rood 
then  gives  an  instance  of  chronic  effects  of 
shnilar  bharacter  wbidi  were  observed  for  a 
coa]de  of  weeks  eontlnuoody,  during  eon> 
valescence  from  typhoid  fever.  In  this  case 
white  objocts  appeared  of  a  not  very  intense 
orange-yellow  ;  here  the  activity  of  the 
green  and  yellow  nerves  was  diminished 
relatively  to  that  of  the  red. 

reti  •f  tha  Water-TartolM*— Though 

proverbial  for  its  sluggishness,  the  waters 
tortoise,  according  to  a  writer  in  /^•Imre  Gon. 
nip,  apjiears  to  have  a  special  relish  for  the 
natural  food  of  the  cat  Keeping  a  couple 
of  them  in  an  aquarium,  but  uncertain  aa  to 
the  kind  of  food  best  suited  to  their  needs. 
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this  gentlt'iiKin  fnj  tlicin  nt  first  with  worms, 
slugs,  and  ilie^,  and  of  the  latter  they 
feeued  verj  fond;  yet  they  did  not  thriye. 
One  monihig  ea  entering  tlie  room  In 
which  their  tanlc  was  phced,  he  disoovered 
ft  sperrow  which  had  got  in  through  an  j 
open  window,  and  which  in  its  cfTorf'^  to 
escape  had  fallen  into  the  tank,  when  the 
larger  tortoise  quickly  seised  it  by  the  leg 
and  drew  its  heed  under  the  wnter  until  it 
wai  drowned.  Two  boars  afterward  noth- 
ing renudned  of  the  butl  but  the  wing, 
feathers,  and  cleanly-picked  bones ;  all  the 
rest  of  it  having  l>ein  devoured.  After  tliis 
the  animals  would  not  touch  oven  flies  for  I 
ucarlv  a  week ;  but  then,  on  otl'ering  tbera  a 
dead  gold.Ush  aboot  five  faiches  long,  tbey 
ftte  it  eegeriy,  leaving  nothing  bnt  the  head 
and  backbone.  A  weeic  or  ten  days  later, 
ft  live  mouse  was  dropped  into  the  tank, 
and,  like  the  sparrow,  this  was  soon  seized 
by  the  larirer  tortoise — by  the  head  instead 
of  the  legs — and  pulled  under  the  water 
nnlU  drowned.  The  head  was  then  torn  off, 
the  skin  tuned  hudde  out  and  r^eeted,  and 
all  the  other  parte  deroured  except  the 
bones.  This  food  appealed  to  agree  with 
them  perfectly,  and  they  were  afterward 
supplied  with  mice,  on  which  they  crew 
rapidly  and  kept  in  excellent  condition. 

fieMlif  Bradford  Herk.— The  Amcri- 
tan  Jtmrnal  of  Sdmce  and  ArU  for  March 
contains  an  obituary  notice  of  Fielding 
Bradford  Ikek,  whose  death  occurred  on 

December  2l8t.  From  it  we  gather  the  fol- 
lowing particulars  relatinj;  to  the  life  and 
labors  of  that  dijstinguished  palenntologist : 
He  was  born  in  Madison,  Indiana,  on  De- 
cember 10,  1817,  and  in  early  manhood 
chose  a  mercantile  career.  Here  he  was 
unsuccessihl,  and  In  1848  he  became  an 
asrfstant  in  the  United  States  Geological 
Survey  of  Iowa,  WiscoiT^in.  and  Minneso- 
ta. In  1852  he  was  assistant  to  Prof.  ITall, 
at  Albany,  in  the  palcontological  work  of 
the  State  of  New  York.  Here  he  remained 
until  1858,  with  the  exception  of  three 
summers  spent  on  geological  surreys  of 
Western  States  and  Territories.  In  1868 
he  went  to  Wajjhington,  and  there  reniainod 
till  his  death,  except  while  in  the  field. 
The  invertebrate  paleontology  of  the  Rocky 
Mountain  region,  aa  developed  by  Dr.  Hay- 


den's  survey,  was  intrusted  to  Meek.  He 
also  helped  to  work  up  the  invertebrate 
paleontology  of  Illinois,  Ohio,  California, 
and  sundry  Territories  eurv^ed  by  other 
expeditions  besides  Hayden's.  Tborougb- 
ness,  scrupulous  ssactness,  and  nice  powers 
of  discrimination,  are  manifested  in  all  hift 
labors.  "  No  one  in  America,"  says  Dr.  C. 
A.  White,  the  author  of  the  obituary  notice 
IWm  wMeh  we  quot^  **lias  done  more  thaa 
he  to  qntematise  and  advance  the  sdene* 
to  which  bederoted  his  lif&»  His  health 
was  always  precarious,  and  for  several  years 
liofore  his  death  he  was  entirely  deaf.  He 
never  married,  and  left  no  near  relatives. 

The  Eleftrical  PhcBoaiena  of  the  Torpe- 
do*—  Marey  has  lately  been  engaged  in 
studying  the  electricsl  discharges  of  the 
torpedo^  with  the  ud  of  a  rery  delicate 
electrometer  and  an  inscriUng  apparatuf. 
His  experiments  phow  that,  on  exeitinj^  a 
nerve  of  the  aniinal's  electrical  apparatu.*,  a 
flow  of  electricity  follows  in  about  onc- 
eighUeth  of  a  second,  lasting  about  one> 
fortietb  of  ft  aeeond.  The  Tohmtaiy  dls- 
chaige  of  the  torpedo  eonaiats  ofsucesssiTu 
flows  of  currents,  varying,  according  to  tem« 
perature,  from  twenty  lo  one  hundred  and 
forty  shocks  per  second ;  the  direction  of 
the  currents  being  from  the  back  to  the 
belly.  As  the  currents  continue  to  flow  for 
a  longer  time  thaa  the  interrab  betwe«i 
the  times  of  their  commencement.  It  hsp» 
pens  tliat  several  currents  flow  simulta* 
neously,  and  thus  the  intensity  of  ibe  dis- 
charge  is  increased  by  accuiuiihiiion.  The 
phenomena  correspond  closely  to  those  of 
nrascular  work. 

The  kfftkMam^kmMm  Oibr^Pfdl 
E.  C.  Pickering,  Preaident  of  the  Appala. 

ddai^Mountain  Club,  in  his  annual  addresa, 
conpratulates  the  club  on  the  larpo  attend- 
ance  of  members  at  the  ten  meetings  so  far 
held,  and  the  interest  manifested  iu  the  la- 
bors of  Ihft  dubu  The  principal  sdentifio 
work  of  the  dub  for  the  past  season  was  In 
the  dh«ction  of  topography— collectii^  all 
the  available  measurements  from  the  works 
of  Bond,  Lock,  Vose,  and  Iliteheock.  A 
eoniplete  map  of  the  ^Vhite  M(  untains  has 
been  made  by  Mr.  Uenck.  One  of  (he  great- 
est addevements  of  the  dub  is  the  introdoo. 
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tion  of  Edmands's  Topographical  Ciimcra, 
aD  iastrumeut  by  means  uf  which  mountain 
profilM  BMj  b«  drava  with  grett  aceuncy. 
ThA  work  done  by  tbe  pveddeal  himself 
includes  between  6,000  and  7,000  measure- 
ments of  tho  horizontal  and  vertical  posi- 
tions of  the  nioiint.iinH.  The  "  Dopartment 
of  Improremeubi "  has  constructed  a  sub- 
stantial path  which  makes  the  peak  of  Momit 
Adams  easily  accessible  to  any  good  pedes- 
trian. An  excellent  camp  has  been  estab- 
lished on  Mount  Adams,  which  will  doubtless 
poon  be  followt-d  l)y  others.  The  club  at 
present  has  its  heudiiuurters  in  the  Massa- 
duiBetta  Institute  of  Tedmology,  bat  this 
arra&gemsnt  b  only  temporary,  and  it  is 
the  Intentioii  of  the  Council,  as  soon  as  poi^- 
piblc,  to  hire  a  room  in  which  to  collect  a 
lilir.iry  of  books,  maps,  photographs-,  and 
putntiugs  of  the  mountains.  A  summer 
school  of  topography,  nndcr  the  auqiices 
of  the  club,  and  with  special  reference  to 
State  sarfeja,  is  in  contemplation. 

EcsDomy  in  Stoek-Feedlag,— We  com- 
mend to  the  attention  of  such  of  our  readers 
as  are  farmers  a  paper  by  I*rof.  Samuel  W. 
Johnson,  in  the  American  Journal  of  Seienee 
md  Atit  for  March,  on  **  The  Composition 
of  ]laiae>Fodder.**  The  paper  Is  extreme- 
ly Tahiable,  and  abonnds  in  practieal  obser. 
rations,  for  two  or  throe  of  which  we  make 
room  here.  Rcpardin};  the  influence  of  ape 
upon  the  content  of  albumiuoids  in  forage 
plants,  the  aullior  states  that  quite  young 
meadow<gnss  as  it  is  found  in  paatnrage 
contains  in  its  dry  matter  twenty-four  per 
cent,  of  albuininf>id^,  cut  junt  before  bloom 
twelve  percent.,  and  at  the  endof  blos-sominp; 
eight  per  cent.  In  case  both  of  maize-fod- 
der and  meadow-grass  the  inferior  quality 
of  the  elder  Tsgetation  is  compensated  by 
the  superior  quantity.  The  author  holds 
that  in  N'ew  England  the  farmers  can  raise 
or  buy  Indian  com,  eot ton-seed,  meal,  and  ' 
other  concentrated  Ibods,  and  combine  them 
with  coarse  fodder  to  make  a  cattle  food 
equal  or  superior  to  the  best  of  hay,  at  less 
coot  titan  is  inrolred  in  feeding  the  latter. 
But  to  throw  cured  raaize-fodder  out  in  the 
cattle  yard,  or  to  feed  it  in  the  Kt.ill  hay 
is  fed,  is  hi^^hly  wa-^-telul.  It  cannot  \>r  fed 
alone  or  as  an  adjunct  to  hay :  to  use  it  pro- 
fitably it  must  be  finely  out  and  well  mixed 


or  alternated  with  inaize  or  cotton-seed  mcnl, 
bran,  or  some  hituilur  material.  Maize  meal 
and  aimilar  articles  contain  too  much  albu* 
ndnoids,  fat,  and  stardi,  for  healthy  and 

economical  cattle  food  ;  maize-fodder  con- 
tains too  little  of  these  and  too  much  coarse 
iibre ;  the  two  should  be  mixed. 

When  tbe  Aidcuta  git  their 

Shortly  before  his  death,  Karl  Ernst  von 
Baer  oontributad  to  the  A  rehiv  fur  Anthro- 
pohgie  a  paper  entitled  "  Whence  came  the 
Tin  for  Ancient  Bronze  ?  '*  The  subject  is 
one  that  has  loug  engaged  the  attention  of 
ardmok>giBte,  but  hitherto  tbe  only  sources 
assigned  for  this  tin  lunre  been  Cornwall 
and  the  struta  of  Valacca.  There  lias,  how* 
ever,  been  a  vague  notion  that  tin  may  also 
have  been  derived  from  Georgia,  Armenia, 
or  Persia.  To  decide  this  question,  Von 
Baer  addressed  an  inquiry  to  If.  Semenow, 
Vice-Pkfisident  of  the  Rnsaian  Geographical 
Society,  who  obtained  the  desired  informa- 
tion from  a  traveler  named  Ocnrodinkow. 
Accordin^to  his  report,  tin  oceuisand  has 
been  worked  in  two  localities  in  Khorassao. 
It  was  the  opinion  of  Von  Baer  that  msny 
of  the  bronzes  of  Assyria  and  Babylonia 
were  made  from  tin  obtained  Id  this  r^on. 


NOTES. 

Thk  Clris'lnn  I'nhn  ha?  bep^m  the 
publication  of  a  series  of  articles,  by  dis- 
tinguislied  writers,  on  How  to  spend  the 
Sunitner."  Each  writer  will  fpeak  from 
personal  experience,  and,  if  the  articles  wc 
have  seen  are  a  fair  sample  of  those  to 
come,  ererybody  seeking  health  or  pleat* 
I  urc,  either  at  home  or  abroad,  will  l)eprf^« 
ited  by  reading  tlu  iii. 

Admissiox  to  hospital  for  purposes  of 
clinical  insthietion  has  at  last  been  granted 

to  female  medical  students  in  London.  This 
removes  tbe  only  remaining  obstacle  to  a 
{  complete  medical  coarse  for  women  in  Eng- 
land ;  and  the  conces.«ion  came  just  in  time 
to  prevent  the  break-up  of  their  leading 
medical  school. 

DcRiNO  the  coming  summer  a  limited 
number  of  teachers  of  mathematics  or  as- 

tronomy  will  be  pi>rmitted  to  spend  a  por- 
tion of  their  vacation  at  the  Cincinnati  Ob- 
servatory, In  the  parsuit  of  studies  con- 
nected with  their  ppi'dal  department.s  of  in- 
struction. Particular  attention  will  be  paid 
to  the  art  of  computing,  in  order  to  give  an 


Digitized  by  Google 


384  THE  POPULAR  SCIENCE  MONTHLY. 


insight  into  ttie  practical  application  of 
mfttDematks  lo  astronomj.  Opportunity 
will  also  be  afforded  to  learn  the  use  of  in- 
struments. 

RiEGfRiED  Stfin  nivocatcs  the  employ- 
ment of  rock-cry titui  ior  luukiug  normal 
Standards  of  weight  and  measure,  and  other 
instruments  of  precision.  The  advantages 
of  rock'Cnrstal  for  these  purposes  contiist 
in  its  indiference,  at  oommon  temperature, 
to  the  action  of  acids  and  bases,  or  of  at- 
mospheric gases  or  uioisture. 

A  NKw  mcthol  of  cleaning;  tho  skele- 
tons of  small  aiiimul?,  by  utilizing  the  enor- 
mous appetites  of  tadpoles,  is  described  in 
the  English  Mechanic.  M.  Lareste.  the  dis- 
coverer, has  found  that  the  tadpoles  may 
be  quickly  habituated  to  a  meat-diet,  and 
that  they  rapidly  denude  the  bones,  when 
the  carciiss,  previously  Kkinned,  is  presented 
to  ihem  iu  water,  kept  in  a  warm  and  some- 
what darlcened  place.  | 

The  syllabus  of  a  course  of  lectures  on 
American  prehistoric  archii'olo;;y,  to  be  de- 
livered before  the  C<ille'.^e  of  Fine  Arts  of 
Syracuse  University,  during  the  spring 
term  of  1677,  by  Dr.  Wills  DeHase,  com- 
pri:^(s  such  to]>ii  <  as  "  Discovery  and  Set- 
tlement ol  the  Atlantic  Coast,"  "Lost  Serai- 
CiviUzation  of  the  MiBsissippi  Vallev,'* 
"Tumular  Monuments,"  "Mural  Works," 
"Art-Remains  In  Stone,"  "  Hoek  Sculpt- 
ure," "  Art  -  Remains  in  Tottery,  also  in 
Bone,  Shell,  and  Metal,"  "  Monumental  and 
Art  Remains  found  in  the  L  ikc-Heprioiis," 
"Origin  and  Autiquitj  of  the  Mound-liuUd- 
ers,*^  etc 

A  rtBTARATiO!!  of  tuugstate  of  soda  and 
starch  has  been  highly  recommended  for 

renderin*;  niii«^lin  dresses  uninflammable. 
At  a  recent  trial  of  it  in  Ix)ndon,  the  dress 
fortunately  being  placed  on  a  dummy,  the 
saturated  fabric  rea>lily  took  fire,  blazed  up, 

aud  was  quickly  consumed. 

Tmk  SttniMrj/  L'-'oril  lament?  that  they 
have  no  cremation-furnace  in  London,  con- 
sidering it  s  breach  of  hospitality  that  they 

cannot  offer  the  f^icilities  for  fire-burial  to 
their  Indian  guests  who  are  so  unfortunate 
as  to  die  in  England. 

A  rouR.SK  of  lectures  on  tho  elementary 
principles  of  stock-breedini;  was  delivered 
during  the  spring  by  Prof  William  11. 
Prower,  at  the  Scientific  Si  honl  of  Yale 
College,  which  it  is  to  be  hoped  will  be- 
fore long  appear  in  book>forro.  The  topics 
di.scus.'sed  in  these  lectures  are  :  "  Heredity," 
"Atavism."  "  ('lose.I{reediug,"  "Crossing," 
"  Relations  of  Animals  to  their  Surround- 
ings," "Variation."  "Relations  between 
Heredity  and  Variation,"  "  Mreedinj;  to 
Toiuts,"    '*  Limiiatious    of  Breeding  to 


Points,"  "  Prenatal  Induences,"  "  BeUUre 
Influence  of  Shre  and  Dam,**  **  Crossing  for 
Lnmcdiate  Special  Uses,"  and  "  Profitable 
Adaptation  of  Breeds  to  Special  Localities 
and  Gontfitions.** 

Dr.  Philip  P.  CARPtSTER,  brother  of  the 
celebrated  ph>-8ioIogi8t,  William  B.  GarpeU' 
ter,  died  in  Montreal.  May  24th.  lie  was 
born  in  liristol,  Knglund,  in  1819,  was  cdu. 
oited  at  theUuiversity  of  Edinburgh,  studied 
theology  first,  and  preached  awhile,  and  then 
gave  himself  up  to  natural  history.  He  de- 
voted himself  to  the  mollus>ca,  and  gave  a 
magnificent  collection  of  shdis  to  the  Brit- 
ish Museum.  In  IHM*  he  came  to  this  coun- 
try, and,  selecting  Montreal  as  his  place  of 
residence,  went  on  with  his  scientifio  worlc 
till  the  failure  of  an  Enirli^h  bank  swept 
away  his  property,  and  he  then  took  to 
teacming  and  sanitary  reform.  He  gave  a 
large  collection  pf  shells  to  McGill  College, 
and  was  known'  as  one  of  the  best  author- 
ities on  the  elassiticatinn  of  mollusca.  lie 
was  a  clever  writer,  a  forcible  spealier,  and 
a  man  of  refined  Christian  character. 

Prop.  E.  S.  Mor.sk.  of  Salem,  sailed  from 
San  Francisco,  June  1st,  for  .Japan,  whither 
he  goes  on  a  scientific  mission  of  his  own. 
He  will  spi  nd  the  summer  months  in  pur- 
Fuin;^  his  favorite  studies  of  natural  history 
amid  Japanese  resources,  and  will  devote  es- 
pecial attention  to  the  animals  of  the  coast, 
dredging  a  good  deal,  and  carrying  on  the 
investigation  of  the  lirachiopoda,  which  has 
long  been  his  farorite  line  of  inquiry.  He 
will  also  make  the  trip  subservient  to  gath- 
ering fresh  materials  for  illustrating  the 
"Second  Hook  of  Zoology,"  a  text-book 
which  he  has  beg\in  to  prepare.  Prof. 
Morse  will  also,  no  doubt,  gain  much  curi- 
ous and  interesting  information  to  enrich 
the  lectures  which  he  will  return  in  tfaM  to 
delirer  ltdbre  the  lycenms  nest  sciaoiL 

Broca  assigns  to  the  terms  anthropol- 
Ofjy,  ethnoh<;iy,  and  tihnnr;r<tjt}tn,  the  f'ollow- 
itig  distinctive  signitieaiious :  anthropology 
is  the  general  study  of  man  or  of  the  entire 
human  species;  ethnology  is  the  study  of 
the  natural  divisions  of  this  group,  which 
are  generally  known  as  the  racea  eif  man ; 
ethnography  is  the  artificUl  subdlriiion  of 
races  into  peoples. 

TwKNTT  years  ago,  according  to  Dr.  Sie- 
mens, it  required  over  five  tojis  of  coal  to 
make  a  ton  of  iron  rails.  Now,  a  ton  of 
steel  rails  may  be  produced  from  the  ore 
with  half  that  quantity  of  coal. 

The  Phnrmncxnl  quotes  the  statement 
from  a  foreign  journal  that  chemically  pure 
glycerine,  when  taken  in  large  quantltieo, 
exerts  a  poisonous  « IT.  <  t  on  the  system, 
comparable,  within  certain  limits,  tb  that 
produced  by  alcohol. 
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TIIE  CLIMATIC  INFLUENCE  OF  VEGETATION.— A 

PLEA  FOR  OUR  FORESTS. 

Bt  i\  L.  OSWALD,  M.  U. 

**  A  S  a  t'cUow-Unitarian,  I  feci  sorry  for  the  Turks,''  Dr.  Sclilie- 
-ZTA-  mann  writes  from  Saloiiica,  "but,  as  a  respecter  of  God's 
physical  laws,  I  must  own  that  they  deserve  their  fate.  Men  wlio 
for  twenty  generations  have  proved  themselves  tree-destroyers  ou 
principle,  have  no  ri<:^ht  to  eomjihiin  if  the  woi  ld  rises  against  tliera." 

It  would  be  well  for  the  worhl  if  for  the  last  twenty  generations 
the  Turks  had  been  the  only  "  tree-destroyers  on  principle."  Since 
the  advent  of  the  Christian  religion,  the  physical  history  of  our  planet 
records  the  steady  growth  of  a  desert,  which  made  its  first  appear- 
ance on  the  *lry  table-land  of  Southern  Syria,  and  gradually  spreading 
eastward  »lown  the  Euphrates  toward  Afghanistan,  and  westward 
along  both  shores  of  the  .Mediterranean,  now  extends  from  Eastern 
Persia  to  the  western  extremity  of  Portugal,  and  sends  its  harbingers 
into  Southern  France  ami  the  southeastern  provinces  of  European 
Russia.  Like  a  virulent  cancer,  the  azoic  san«l-drifts  of  the  Moab 
Desert  have  eaten  their  way  into  Southern  Europe  and  Northern 
Africa,  and  dried  up  the  life-springs  of  district which  beyond  all  dis- 
pute were  once  tlie  garden-regions  of  this  earth. 

Prince  <le  Ligne,  count  ryman  an<l  cnntemporai  v  of  Maria  Theresa, 
wrote  an  essay  *' On  the  Location  of  the  Earthly  Paradise,"  and,  after 
some  reflections  on  the  hygienic  influence  <>f  diflVrent  climates,  calls 
attention  to  the  fact  that  "  paradise-traditions,  in  hicatiiig  the  garden 
of  Eden,  dilVer  only  in  regard  to  longitude,  l»ut  not  to  latitude.  The 
latitude  keeps  always  ni'ar  the  sjioic-boundarj/,  a  line  Just  south  of  the 
regions  where  snow,  may  fall,  but  will  not  stay  on  the  groun<l.  It 
passes  through  Thibet,  Cashmere,  Northern  Persia,  and  Asia  Minor, 
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and  reaches  tlie  tneridian  of  Eurojx'  mar  ilie  centre  of  the  Mediter- 
ranean." Tlie  nations  tliat  "celebrated  life  as  a  festival"  have  lived 
along  this  line,  and  we  may  doubt  if  in  the  most  favored  regions  of 
the  New  World  human  industry,  with  all  the  aids  of  modern  science, 
will  ever  reunite  the  oj>i)ortnnities  of  happiness  which  Nature  once 
lavished  on  lands  that  now  entail  only  misery  on  their  cultivators. 
All  over  Spain  and  Portugal,  Southern  Italy,  Greece,  Turkey,  Asia 
3Iinor,  l*ersia,  and  Western  Afglianistan,  and  throughout  Northern 
Africa,  from  Morocco  to  the  valley  ol'  the  Nile,  the  aridity  of  the  soil 
makes  the  struggle  for  existence  so  hard  that  to  the  vast  majority  of 
the  inhabitants  life  from  a  blessing  has  been  converted  into  a  curse. 

Southern  Spain,  from  Gibraltar  to  the  head-waters  of  the  Tagus, 
maintains  now  only  about  one-tenth  of  its  former  population,  Greece 
about  one-twentieth.  As  late  as  a.  d.  670,  a  good  while  after  the  rise 
of  the  Mohammedan  power,  the  country  now  known  as  Tripoli,  and 
distinct  from  the  Sahara  only  through  the  elevation  of  its  monntaiDS, 
was  the  seat  of  eighty-five  Christian  bishops,  and  b.ad  a  population  of 
6,000,000,  of  which  number  three-quarters  of  one  per  cent,  are  now  left  I 
The  climate  wliieh,  according  to  authentic  description,  must  once 
have  resembled  that  of  our  Southern  Alleghanies,  is  now  so  nearly  in- 
tolerable that  even  the  inhumanity  of  an  African  despot  forbears  to 
exact  open-air  labor  from  9  iu  u.  to  5  p.  ir.  Steamboats  that  pass  near 
the  TripoJitan  coast  in  summer,  on  their  way  from  Genoa  to  Cairo, 
have  to  keep  up  a  continual  shower  of  artificial  rain  to  save  their 
deck-hands  from  being  overcome  by  the  furnace-air  that  breathes  from 
the  banen  hills  of  the  opposite  coast.  The  rivers  of  some  of  these 
countries  have  shrunk  to  the  size  of  their  former  tributaries,  and  from 
Gibraltar  to  Samarcand  the  annual  rainfall  has  decreased  till  failure 
of  crops  has  become  a  chronic  complaint. 

And  all  this  change  is  due  to  the  Inpane  destruction  of  forests. 
The  great  Caucasian  tylvania  that  once  adorned  the  birth-land  of  the 
white  race  from  the  Western  Pyrenees  to  the  foot-hills  of  the  Hima- 
layas has  disappeared ;  of  the  forest-area  of  Italy  and  Spain,  in  the 
days  of  the  elder  Pliny,  about  two  acres  in  a  hundred  are  left ;  in 
Greece,  hardly  one.  But  even  the  nakedness  of  the  most  sterile  tracts 
of  Southern  Europe  is  exceeded  by  the  utter  desolation  of  the  Otto- 
man provinces.  If  there  was  not  evidence  that  a  great  part  of  the 
ruin  had  been  accomplished  before  the  fall  of  the  Byzantine  Empire, 
the  Turks  would  really  seem  to  have  been  tree-destroyers  on  princi- 
ple.'' In  the  recesses  of  the  Taurus  range  and  the  inaccessible  heights 
of  those 

*^  .  .  .  mountains  that  distill 
Indus  and  Ozns  from  their  icy  caves  ^ — 

a  few  remnants  of  wood  have  survived  the  general  devastation,  but 
thrortiihout  the  lowlands,  from  Uokhaia  to  the  Golden  Horn,  not  a 
stick  or  bush  can  grow  up  before  the  wood-famine  of  the  wretched 
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popalation  laya  violent  bmnds  upon  it.  In  Northern  Africa,  Dalmatia, 
and  the  larger  islands  of  the  Grecian  Archipelago,  the  same  evil  has 
made  terrible  advances.  The  Mediterranean  Sea,  once  a  foiest-lake 
of  paradise,  \»  now  a  dead  sea,  surrounded  by  dusty  and  burning 
ooasts,  often  for  hundreds  of  miles  without  a  vestige  of  organic  life. 

The  present  appearance  of  the  Tread,  the  neighborhood  of  Lake 
Til>€ria8,  the  valley  of  the  Euphrates,  and  other  districts  that  were 
once  teeming  witli  population,  can  actually  make  us  <l<»uht  if  there 
ever  was  such  a  thing  as  an  original  desert.  On  the  jdateau  ot'  Sidi- 
Belbez,  in  the  very  centre  of  the  Sahara,  Chanipollion  traced  tlie 
course  of  former  rivers  and  creeks  hy  the  depressions  in  the  soil  and 
the  shape  of  the  smooth-washed  pebbles.  He  al*<>  found  tree-stumj)s, 
now  almost  jietritied,  and  ct)vere<l  l»y  a  six  foot  stratum  of  burniuLC  sand. 

"And  so  the  astounding  truth  dawns  U]»(»rj  us,''  he  says,  "that  this 
desert  may  once  have  bt-en  a  region  of  groves  an<l  fountains,  and  the 
abode  of  happy  milli(»ns.  Is  there  a?»y  erinie  against  Xatux-  \\  liieh 
draws  down  a  more  te  rrible  curse  ihari  that  of  strij»pinix  (»ur  Mother 
Karth  of  her  sylvan  eoverinix  ?  The  hand  of  iunn  has  produceil  tins 
desert,  and  I  verily  believe  every  otln  r  di'sert  on  the  surface  of  this 
earth.  Earth  was  Kden  once,  and  our  mi-«  i  y  is  the  punishim  nt  of 
onr  sins  against  the  world  of  jdants.  Thf  buntit'if  .^u/t  of  tin:  dtM  i't  is 
the  antjd  with  tlx  tfnuuntj  sirord  irlio  stands  hcfir^e/t  us  mid  paradisey 

That  the  iidiabitants  of  tln-se  artifi'  ial  deserts  have  failed  to  rt-c- 
ognize  the  caus(»  of  their  misery  implies  a  d»'gree  of  infatuation  and 
mental  blindness  which  may  appear  even  more  incredible  to  future 
generations  than  the  thousand  years'  belief  in  witchcraft  and  the  pa- 
tient submission  of  80,000,000  able-bodied  men  to  a  juggler-guild  of 
priests.  Even  froirs  and  fishes  become  uneasy  if  the  plug-hole  of  their 
tank  is  opened  and  their  life-element  begins  to  ebb  away;  and  it 
should  be  supposed  that,  without  any  scientific  aids  to  reflection,  the 
abeer  instinet  of  self-preservation  could  have  suggested  the  simple 
remedy  before  the  evil  attained  its  present  proportions. 

But  this  blindness  of  the  Latin  races  and  the  devotees  of  Islam,  if 
not  justified,  i>  at  least  partly  explained  by  the  fatalism  of  their  reli- 
gion. Their  belief  in  supernatural  agencies,  and  a  meddlesome  Provi- 
<ience  that  ruled  the  world  in  spUe  of  ma/t,  naturally  produced  indif- 
ference to  all  physical  sciences  whatever.  The  three  Semitic  religions 
have  done  more  to  divorce  man  from  Xature  than  alt  his  inborn  vices 
aad  the  necessary  decay  of  civilised  races'^  that  is  so  often  preferred 
aa  an  explanation.  Though  onr  mortal  eyes  have  failed  to  penetrate 
the  depths  of  heaven,**  says  Erasmus,  *^  we  have  succeeded  in  losing 
aigbt  of  onr  own  earth.**  If  this  earth  was  a  vale  of  tears,  and  heaven 
onr  proper  home,  all  attention  to  earthly  affairs  seemed  so  much  lost 
time,  and  in  the  souls  of  men  who  were  taught  to  consider  their  nat* 
nral  feelings  as  antagonistic  to  the  will  of  God  the  warning  voice  of 
Instinct  was  raised  in  vain. 
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Much  more  unaccountable  seems  our  own  indifference  to  the  disap-  I 
pearance  of  our  forests,  since  our  science  lias  demonstrated  to  the  sat- 
isfaction of  all  rational  and  senii-rati<<nal  l»eings — including  seme  vej'y 
conservative  rulers  of  Western  Eurojve — that  an  animal  flayed,  or  a 
tree  8tri|)}K  d  of  its  bark,  does  not  peribh  more  surely  than  a  laud  de- 
prived of  its  trees. 

The  Duke  of  Burgundy's  rule,     One-tliird   to  the  hunter,  two-  i 
thirds  to  tlio  husbandman,"  expresses  about  the  most  desirable  pro- 
portion of  woodlands  and  cultivated  fields.    In  a  country  blessed  with 
6uch  a  plethora  of  woods  as  the  United  States  between  the  Atlantic  ! 
and  the  valley  of  the  Mississij)j)i  could  boast  of  less  than  a  hundred  I 
years  a*^o,  the  work  of"  clearing  "  could  theicfore  be  ])ursued  within  | 
very  liberal  limits,  not  only  without  injury,  but  with  positive  benefit  to 
the  climate,  inasmuch  as  it  would  counteract  excess  of  moisture  and  mi-  i 
asmatic  teiulencies.  But  in  some  of  our  J^outhern  and  Central  States  this 
limit  has  already  been  passed.    The  States  of  Ohio  nn«l  Indiana,  and  the 
southern  parts  of  Kentucky  and  Michigan,  so  recently  a  part  of  the 
great  East-American  forest,  have  evt  n  now  a  great  er  percentage  of  tree-  ^ 
•  less  area  than  Austria  and  the  iNorth-German  Empire,  th:it  have  been 
settled  and  ctiltivated  for  uj)ward  of  a  tlionsand  y(  ars.    The  northern 
borders  of  Ohio  nre  kc])t  comparatively  fertile  by  the  neigliborhood  of 
the  great  lakes,  but  the  central  k  uions.  and  many  of  the  river-counties, 
begin  to  suiVcr  from  drought,  and  see  their  springs  fail  in  every  sum- 
mer.   Tlic  "  r»lue-Grass"  ngion  of  Kentucky,  once  the  pride  of  the 
West,  h;is  now  districts  of  such  a  barren  and  arid  nature  that  their 
etock-l'armers  are  moving  toward  the  C'nmberlaiid  ^Mountains,  because  j 
the  creeks  and  old  sj»rings  dried  up,  aud  their  wells  becau«e  too  low  ' 
to  furjiish  water  for  their  cattle.  ' 

Wherever  tol)acco  and  cotton  are  cultivated,  the  work  of  ruin  has 
made  rapid  advances,  and  in  all  the  southeastern  counties  of  Virginia 
and  North  Carolina,  and  thronghout  Mississippi,  Alabama,  (leorgia, 
and  South  Carolina,  the  traveler  may  ride  for  hours  without  seeing 
more  than  four  or  five  trees  in  a  group;  dionghts  are  becoming  more 
and  more  freqticnt,  and  the  locust,  that  ominous  pioneer  of  the  desert,  i 
has  made  its  appearance,  | 

The  climatic  influence  of  arboreal  vegetation  must  be  more  gener-  j 
ally  understood,  l)efore  such  legislative  measures  as  the  importance  of 
the  subject  demands, can  be  hoped  for.    Tn  the  economy  of  Nature 
•  forests  peiform  innumerable  functions  which  no  artificial  (  ontrivance  | 
can  imitate,  and  of  \\  lii'  h  the  following  are  only  the  most  important  : 

Woods,  in  the  first  place,  nre  the  water-reservoirs  of  Nature,  and 
hold  in  the  network  of  their  roots  and  their  moss-cari>et  the  moisture 
which  is  intended  to  supply  our  water-courses  in  the  season  of  mid- 
summer heat.  One  acre  of  full-grown  beech-trees  absorbs  and  dis- 
penses as  much  liumidiiy  as  twenty  acres  of  grape-vines  and  tobacco, 
and  more  than  two  hundred  acres  of  cereals. 
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Forests />ro(///ce  rain.    Umlor  tlio  iniluonce  of  vortical  sun-rays  trees 
exhale  the  aqueous  vapors  which  their  leaves  have  absorbed  from  the  - 
atmosphece,  and  in  contact  with  the  ni«;ht-air  or  any  Btray  current  of 
To\\*erTeiuperature,  these  vapors  discharge  rain-showers  even  in  mid- 
summer, and  at  a  great  distance  from  the  sea. 

By  moistening  tiie  air  woodlands  also  moderate  the  extremes  of 
heat  and  cold.  It  is  seen  on  the  sea-shore  1k)W  beneficently  humidity 
operates  in  allaying  the  severity  of  winter,  and  in  summer  the  evap- 
oration of  dew  and  rain  gives  us  cool  breezes  when  they  are  most 
needed.  By  the  extirpation  of  forests  the  climate  of  the  entire  Orhis 
Romanus  has  been  ciianged  from  the  summer  temperature  Of  West 
Virginia  to  the  furnace-heat  of  New  ISIexieo  and  Arizona. 

Besides  this,  the  forest  by  shade  in  summer  and  fuel  in  winter 
protects  us  directly  against  the  vicissitudes  of  temperature,  and  at  the 
foot  of  high  mountains  interposes  a  mechanical  barrier  between  the 
valleys  and  avalanches  in  the  north,  and  floods  in  the  south.  The 
water-torrents,  which  not  only  flood  and  damage  the  lowlands,  but 
carry  their  fertile  soil  away,  are  imbibed  or  detained  by  extensive 
forests.  Joseph  II.  of  Austria  was  right  to  attach  heavy  penalties 
to  the  destruction  of  the  "  Bannwalder,"  the  woods  on  the  Alpine 
slopes,  that  protect  the  valleys  from  avalanches,  and  to  propose  that 
in  wars,  even  d  CotUrance^  the  trees  of  a  country  should  be  spared  by 
international  agreement. 

Our  woods  are  also  the  home  and  slielter  of  those  best  friends  of 
man,  the  insectivorous  birds.  A  country  destitute  of  trees  is  avoided 
by  birds,  and  left  to  the  ravages  of  locusts  and  other  insects,  which, 
as  we  saw  on  onr  own  continent,  always  attack  tlie  barren  and  naked 
districts.  Our  locust-swarms  devastated  the  *'  Great  West,"  i.  e.,  the 
treeless  expanse  between  the  3Iississippi  and  the  Rocky  Mountains, 
but  sfiared  the  woodlands  of  the  Allegbanies  and  the  timber-regions 
of  the  Pacific  slope. 

The  exhilarating  influence  of  a  woodland  excursion  is  not  alto- 
getlier  due  to  scenic  effects  and  imagination.  Forests  exhale  oxygen, 
the  life-air  of  flames  and  animal  lungs,  and  al)sorb  or  neutralize  a 
▼ariety  of  noxious  gases.  Scirrhous  affections  of  the  skin  and  other 
diseases  disappear  under  the  disinfecting  influence  of  forest-air.  Dr. 
Brehm  observes  that  ophthalmia  and  leprosy,  which  have  become 
hereditary  diseases,  not  only  in  the  valley  of  the  Nile,  but  also  on  the 
table-lands  of  Barca  and  Tripoli,  are  utterly  unknown  in  the  well-tim- 
bered valley  of  Abyssinia,  though  the  Abyssinians  live  more  than  a 
hundred  geographical  miles  nearer  to  the  equator  than  their  afflicted 
neiirhbors. 

The  traditions  of  the  "blessed  islands  of  the  West,"  the  "  Garden 
of  the  llesperides,"  probably  referred  to  ISIadeira  and  the  Cape- Verde 
Archipelago,  which,  according  to  I)c  Gama's  description,  must  have 
come  nearer  to  onr  idea  of  terrestrial  paradise  than  any  other  region 
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of  this  earth.  *^  The  ills  that  flesh  here  is  heir  to,**  he  says,  ^  are  only 
three:  wounds,  the  effects  of  poison,  and  decrepitude— the  latter 
rarely  makes  its  appearance  before  the  completion  of  the  ninetieth 
year.*'  Since  the  Portuguese  have  felled  their  glorious  forests  for  the 
sake  of  madeira  (building-material),  these  islands  have  become  hot> 
beds  of  disease. 

The  yalley  of  the  Guadalquivir,  ns  late  as  a  century  before  the  dis- 
covery of  America,  supported  a  population  of  7,000,000  of  probably 
the  healthiest  and  happiest  men  of  Southern  Europe.  Since  the  live* 
oak  and  ohestnut  groves  of  the  surrounding  heights  have  disappeared 
this  [lopulation  has  shrunk  to  a  million  and  a  quarter  of  sickly  wretches, 
who  depend  for  their  sustenance  on  the  scant  produce  of  sandy  barrens 
that  become  saiulior  and  drier  from  year  to  year. 

It  would  be  exaijgeration  to  say  that  the  bamniioss  of  a  tret'lrss 
country  is  an  evil  without  remedy.  Nature  is  always  ready  to  assist 
in  anv  work  of  reixeneration,  and  there  is  no  desert  so  void  and  naked 
tliat  it  niiLilit  not  be  reclaiinc'<l  in  the  course  of  half  a  century.  The 
Khedlv*.'  of  I-gypt  has  \vre>teil  land  from  tlie  sand-wastes  as  the  IIol- 
hmders  win  it  from  the  sea,  and  by  a  cheaper  ])rocess  than  the  build- 
ing of  extensive  dikes.  I>y  phmting  date-pahns  and  olive-trees,  Egypt 
lius  ad<led  many  hundred  s(piare  miles  to  lier  aral)le  surface,  and,  as 
liaker-Paslia  assures  us,  her  annual  j'ahi/all  has  almost  doubled. 
Between  Karnak  and  Soodan  the  rain-gauge  sliows  now  a  yearly  aver- 
age of  sixteen  iiiclies,  where  nine  inches  was  the  maxiniiim  bef<»re 
1820.  And  not  only  the  limits  of  these  t ree-j)lantati()ns,  but  also 
the  adjoining  districts,  have  been  l)enetited ;  on  tlie  table-land  of 
Wady-Ifalfa  the  present  temperature  is  not  nearly  as  o])pres8ive  as  it 
was  within  the  memory  of  men  now  living,  and  currant-bushes  and 
wil<l-mulberries  have  s))rung  up  where  they  never  grew  before.  In 
France,  too,  the  Government  has  reclaimed  the  Layufes^  a  sandy  steppe 
on  the  southwestern  coast,  by  planting  Avillows  and  bay-trees ;  and 
even  Al_roria  has  been  improved  by  the  persisteut  tree-culture  of  tlie 
French  colonists. 

But  how  slow  and  laborious  is  this  work  of  restoration,  and  how 
easily  might  we  forestall  its  necessity  if  we  would  begin  in  tiine!  A 
legislative  act  to  protect  the  woods  of  all  the  u))per  ridges  in  hill- 
.  countries,  and  of  a  certain  percentage  of  acres,  say  fifteen  in  a  hun- 
dred, in  the  plains,  would  be  an  effectual  guarantee  against  evils  wliich 
otherwise  will  assuredly  overtake  ns,  and  speedier  than  Europe,  on 
account  of  the  compact  shape  of  our  continent,  that  deprives  us  of  the 
advantages  of  a  marine  climate. 

Let  us  remember  that  the  aphorism  of  the  grreatest  physician  of 
modem  times  applies  to  other  organisms  as  well  a«  to  the  human  body. 

Timely  prevention,'*  said  Dr.  Kadcliffe,  not  only  saves  us  from  dis* 
eases,  but  from  those  greater  evils — tfie  remetlies,^^ 
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EDUCATION  AS  A  SCIENCE.      '  . 

Br  ALBXAKDER  BAIX,  LL.D., 
PBorxMOB  IS  TBB  csiTuairr  of  aboimbv. 

IlL 

IN  precetling  arlick-s,'  thr  ]>>ycliol»)<ri(':il  ln-arin^s  of  Education 
were  fntt're<l  u[Kin  ;  uikI  two  out  of  tlir  thrtf  |iiiinary  liiui  iimis 
oi*  the  iiitelh'rt  wen-  (•()ii?«i«l(.'r(Ml.  Tlii-rt*  rini:iiiu  <l  tlic  j»owrr  naimd — 
Similarity  uu  A<ii:KEMENT. — It  is  iu  ith«  r  an  inapt  nur  a  strain*  tl 
oorn{)ari8on  to  call  tliis  puwor  the  law  ui"  gra\ italittii  of  tlie  intelU'Ctual 
worhl.  As  rejjanis  education,  it  has  an  iniporlame  coequal  with  the 
jilaslic  force  that  is  expressed  i»y  ntiutivencss  or  memory.  The 
methods  to  he  pursued  in  Mdainini;  the  coinnKiiidini;  hi'i^htss  of  in  n- 
eral  knowled-re  are  franu  d  hy  the  circuuibtaiices  ulleiidiug  the  detec- 
tion of  like  in  the  midst  of  unlike, 

"With  all  the  variety  that  there  is  in  the  world  of  our  expt  rienc  e, 
a  variety  appf'aling  to  our  consciouMu-ss  of  difVerence,  tlure  is  also 
great  repetition,  sameness,  or  unity.  There  are  many  shades  of  color, 
as  distinguished  by  the  discriminative  sensihility  of  the  eye;  yet  the 
same  .-^hade  often  recurs.  There  are  manv  varieties  of  form — the 
round,  the  square,  the  spiral,  etc. — and  we  discriminate  tliem  when 
they  are  contrasted;  while  the  saujc  form  starts  up  again  and  again. 
At  first  bight,  this  wc)uld  appear  to  mean  notliing  at  all;  the  great 
matter  would  appear  to  be  to  avoid  confounding  differences — blue 
with  violet,  a  circle  with  an  oval;  when  blue  recure,  we  simply  treat 
it  as  we  did  at  first. 

The  remark  U  too  hastv,  and  overlooks  a  vital  consideration. 
What  raiiM  the  principle  of  similarity  to  its  commanding  height  is 
the  aeeompaniment  of  diversifij.  The  roand  form  first  discerned  in 
a  ring  or  halfpenny  recurs  in  the  full  moon,  where  the  adjuncts  are 
totally  differeot  and  need  to  be  ielt  as  different.  In  spite  of  these  dis- 
torbing  accompaniments,  it  is  important  to  feel  the  agreement  on  the 
single  circumstance  called  the  round  fonn. 

When  an  impression  made  in  one  situation  is  re()eated  in  an  al- 
tered situation,  the  new  experience  reminds  us  <.f  the  old,  notwith- 
standing the  diversity;  this  reminder  may  be  descrih- d  ns  a  new  kind 
of  shock,  or  awaketu  d  consciousness,  called  the  shock  or  Hash  of  iden- 
tity in  the  midst  of  difference.  A  piece  t)f  coal  and  a  i)iece  of  wood 
diffi»r,  and  are  at  first  looked  upon  as  dififering.  Put  into  the  fire, 
they  both  blaze  up,  give  heat,  and  arc  consumed :  here  is  a  shock  of 
Agreement  which  becomes  an  abiding  impression  in  connection  with 
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these  two  tilings.    Of  buch  shocks  is  made  up  one-half  of  what  we 

term  knowlcdgr. 

Wlicncvtr  tiiere  is  a  difference  it  shouM  be  felt  l>y  us;  and  so 
wherever  there  is  an  agreement  it  sliould  be  felt.  To  overlook  either 
the  one  or  the  other  is  ."tupidity  of  mind.  Our  education  marches  in 
both  lines;  and,  ir>  so  far  as  we  are  helped  by  the  schoolmaster,  wc 
should  be  helj)ed  in  both.  The  artifices  that  promote  discrimination, 
and  the  inlliKiices  that  thwart  it,  have  been  already  considered ;  and 
many  of  the  observations  apply  also  to  agreement.  In  tl)e  identify- 
ing of  like  in  tlie  midst  of  unlike,  there  are  cases  that  are  easy;  and 
there  are  cases  that  the  unassisted  mind  fails  to  perceive. 

1.  We  must  repeat,  with  reference  to  the  delicate  percej^tion  of 
Agreements,  the  antithesis  of  the  intellectual  and  the  emotional  out- 
goings. It  is  in  the  stillness  of  the  emotions  that  the  liiglicr  intel- 
lectual exercises  are  possible.  This  circumstance  should  operate  as  a 
warning  against  the  too  frequent  recourse  to  pains  and  i)enaltie.«,  as 
well  as  against  i)leasurable  and  other  excitement.  But  a  more  spe- 
cific application  remains. 

We  may  at  once  face  the  problem  of  general  knowledge.  The 
most  troublesome  half  of  the  education  of  the  intellect  is  the  getting 
possession  of  generalities.  A  general  fact,  notion,  or  tfuth,  is  a  fact 
recurring  under  various  circumstances  or  accompaniments:  ^''heat'* 
is  the  name  for  sucli  a  generality;  there  are  many  individual  facts 
greatly  differing  among  themselves,  but  all  agreeing  in  the  im])ression 
called  heat — the  sun,  a  fire,  a  lamp,  a  living  animal.  Tiie  intellect 
discerns,  or  is  struck  with,  the  agreement,  notwithstanding  the  differ- 
ences; and  in  tliis  discernment  arrives  at  a  general  idea. 

Now  the  grand  stumbling-block  in  the  way  of  the  generalixing 
impetus  is  the  presence  of  the  indiridual  diflerences.  These  may 
be  small  and  insigidficant ;  in  comparing  tires  with  one  another,  the 
agreement  is  striking,  while  the  ditierences  between  one  fire  and  an- 
other, in  size,  or  intensity,  or  fuel,  do  not  divert  the  attention  from 
their  agreenu  nt.  But  the  discerning  of  sameness  in  the  sun's  ray 
and  in  a  fermenting  dung-heap  is  thwarted  by  the  extraordinary 
disparity;  and  this  conflict  ]>etween  tlie  sameness  and  the  differ- 
ence operates  widely  and  retards  the  discovery  of  the  most  important 
truths. 

2,  The  device  of  juxtaposition  applies  to  the  expounding  of 
agreement,  no  less  than  of  difference.  We  can  arrange  the  several 
agreeing  facts  in  such  a  way  that  the  agreement  is  r?iore  easily  seen. 
The  effect  is  gained  j.arfly  by  closeness,  as  in  the  casf  of  ditfcrenccs, 
and  ]»artly  by  a  synunetrical  contact,  as  when  we  compare  the  two 
hands  by  placing  them  finger  to  finger,  and  thumb  to  thumb.  Such 
symmetrical  comparisons  bring  to  view,  in  the  same  act,  agreement 
and  difference.  The  method  reaches  far  and  wide,  and  is  one  of  the 
most  powerful  artificial  aids  to  the  imparting  knowledge. 
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3.  ^\xQ  cumuli tti< Hi  ij{  \.\\{}  instances  is  essential  to  tiietlriviug  home 
of  a  generality.  A  oontimious,  un<lihtra<  te«l  iteration  of  llie  point  of 
asjreement  is  the  only  way  to  jnutluee  an  a<leqnate  impression  <•!"  a 
irreat  ireneral  idea.  I  cannot  nnw  <  on>itler  the  various  olotaeles  en- 
coantfre<l  in  tiiis  attrnij*!,  nor  i  xplain  ii«>\v  seMoin  it  (an  he  adherevl 
to  in  the  highest  exanjples.  It  n»n<t  sutliie  to  remark  that  the  inter- 
est special  to  t)ie  imlividnal  examples  is  perpetually  earrying  otK  the 
attention  ;  and  pupU  uud  master  are  botL  liable  to  be  turned  abide  by 
the  seduction. 

There  is  another  a^^pect  of  the  pouer  of  himilarity,  uinicr  wiiieh  it 
is  a  valuable  aid  to  memory  or  retention.  When  we  have  to  learn 
an  exercise  absolutely  tu'w,  wv  must  in'j^rain  every  step  by  the  pla>tic 
adhesiveness  ot'the  biain,  and  must  give  time  and  op|M'rtunit y  for  the 
adlu'sive  links  to  be  matun^d.  Hut  when  wc  cunu'  to  :in  cxcrci^^e  con- 
taining parts  already  acquin-fl  by  the  plastic  operation,  we  are  saved 
the  labor  of  forging  fresh  links  as  regards  these,  and  need  only  to 
master  what  is  new  to  us.  When  we  liave  known  all  about  one  jilant, 
we  can  easily  learn  the  other  plants  of  the  same  Species  or  geous;  we 
need  only  to  master  the  points  of  variety. 

The  bearing  of  this  circumstance  on  mental  growth  must  be  ap- 
parent at  once.  After  a  certain  number  of  acquirements  in  the  various 
regiona of  study — manual  art,  language,  visible  picturee — ^notbiiig  th»t 
oeciira  is  absolutely  new ;  the  amount  of  novel  matter  is  continually 
decreasing  as  our  knowledge  increases.  Our  adhesive  faculty  is  not 
improving  as  we  grow  in  years;  very  much  the  contrary:  but  our 
facility  in  taking  in  new  knowledge  improves  8tea<lily  ;  the  fact  being 
that  the  knowledge  is  so  little  new  that  the  forging  of  fresh  a«lhesions 
is  reduced  to  a  very  limited  compass.  The  most  original  air  of  music 
tliat  the  most  original  genius  could  compose  would  be  very  soon 
learned  by  an  instructed  musician. 

In  the  practice  of  the  8chr)o1  master's  art,  this  g^at  fact  will  be 
perpetually  manifesting  itselt  The  operation  can  be  aided  and 
guided  in  those  cases  where  the  agreement  really  existing  is  not  felt. 
It  is  one  of  the  teaching  arts  to  make  the  pnpils  see  the  old  in  the 
new,  as  far  as  the  agreement  reaches ;  and  to  pose  them  upon  this 
yery  circumstance.  The  obstacles  are  the  very  same  as  already  de- 
scribed, and  the  means  of  overcoming  them  the  same.  Orderly  jnxta* 
position  is  reqnsite  for  matters  of  complexity ;  and  we  may  have  also 
to  counterwork  the  attractions  of  individuality. 

ComTBUcn  VXN ass. — ^In  many  parts  of  our  education,  the  stress  lies 
not  in  simple  memory,  or  the  tenacious  holding  of  what  has  been  pre- 
sented to  the  mindy  but  in  making  us  perform  some  new  operation^ 
something  that  we  were  previously  unable  to  do.  Such  are  the  first 
stages  of  our  instruction  in  speaking,  in  writing,  and  in  all  the  me- 
chanical or  manual  arts.  So  also  in  the  higher  intellectual  i>roces8es, 
as  in  the  imagining  of  what  we  have  not  seen.   I  do  not  go  so  far  as 
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to  include  invent  ion  or  discovery  ;  the  culture  of  the  creative  faculty 
is  not  comprised  in  the  present  discussion. 

The  psychology  of  constructiveness  is  remarkably  simple.  There 
are  certain  primary  conditions  that  run  through  all  the  cases;  and  it 
is  by  paying  due  respect  to  these  conditions  that  we  can,  as  teachers, 
render  every  possible  assistance  to  the  straggling  pupiln. 

1.  The  constructive  process  supposes  wmeihing  to  construct  from  ; 
some  powers  already  possessed  that  can  be  exercised,  directed,  and 
combined,  in  a  new  manner.  We  must  T^-alk  before  beginning  to 
dance;  we  must  articulate  sim{)le  sonnds  before  we  can  articulate 
words ;  we  must  draw  straight  strokes  and  pot-hooks  before  we  can 
form  letters ;  we  must  conceive  trees  and  shrubs,  flowers  and  grassy- 
plot  s,  before  we  can  conceive  a  garden. 

The  practical  inference  is  no  less  obvious  and  irresistible;  it  is 
one  that  covers  the  whole  lield  of  education,  and  could  never  be  en- 
tirely neglected,  although  it  has  certainly  never  been  fully  carried 
out.  Before  entering  on  a  new  exercise,  we  mast  first  be  led  up  to  it 
by  mastering  the  preliminary  or  preparatory  exercises.  Teachers  are 
compelled  by  theur  failures  to  attend  to  this  fact  in  the  more  palpable 
exercises,  as  speaking  and  writing.  They  lose  sight  of  it,  when  the 
succession  of  stages  is  too  subtile  for  their  apprehension,  as  in  the  un- 
derstanding of  scientific  doctrines. 

2.  In  aiming  at  a  new  construction,  mm%  clearly  conceive  what 
U  aimed  at;  we  must  have  the  means  of  judging  whether  or  not  our 
tentatives  are  successful.  The  child  in  writing  has  the  copy-linea 
before  it;  the  man  in  the  ranks  sees  the  fugleman,  or  hears  the  ap- 
proving or  disapproving  voice  of  the  drill-sergeant.  Where  we  have 
a  very  distinct  and  intelligible  model  before  us,  we  are  in  a  fair  way 
to  succeed ;  in  proportion  as  the  ideal  is  dim  and  wavering,  we  stag- 
ger and  miscarry.  When  we  depend  upon  a  teacher's  expressed  ap- 
proval of  our  effort,  it  behooves  hun  to  be  very  consistent,  as  well  as 
very  sound,  in  his  judgment;  should  he  be  one  thing  to-day,  and 
another  thing  to-morrow,  we  are  unhinged  and  undone. 

It  Is  a  defect  pertaining  to  all  models  that  they  contain  individnal 
peculiarities  mixed  up  with  the  ideal  intention.  We  carry  away  with 
us  from  every  instructor  touches  of  mannerism,  and  the  worst  of  it  is 
that  some  learners  catch  nothing  but  the  mannerism ;  this  being  gen- 
erally easier  to  fall  into  than  the  essential  merits  ol'  the  teaching. 
There  is  no  remedy  here  cxc'e|>t  tlic  comparison  of  soverjil  good  mod- 
els; as  the  sliip-captain  carries  wiili  liitn  a  nuniber  of  chrononutt is. 

Jii  followini;  an  uiiapproacliable  oriirinal,  as  in  loarnini;  to  write 
from  copjH  rplate  linos,  we  need  a  second  judgment  to  iulorni  us 
wlietlier  our  di'viat  ions  are  serious  and  luiulaniental,  or  are  venial  and 
uiiavoidal»l«'.  T\w  good  tact  of  our  in^truetor  is  here  put  to  the  test; 
he  may  make  our  path  like  tlio  sliining  light  that  sliinetli  more  and 
more,  or  he  may  leave  us  in  hopeless  perplexity.    To  point  out  to  us 
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whore,  how,  and  why,  we  are  wrong,  is  the  teacher's  most  indispen- 
sable function. 

3.  The  only  mode  of  an  iving  at  a  new  constructive  combination  is 
to  tr>f  and  try  aijahi.  The  will  initiates  some  niuvemcnls;  these  are 
found  not  to  iinswcr,  and  arc  suppressed  ;  others  are  tried,  and  so  on, 
until  the  requisite  combination  lias  been  struck  out.  The  way  to  new 
powers  is  by  trial  and  error.  According  as  the  first  and  second  con- 
ditions above  given  are  realized,  the  unsuccessful  trials  are  I'ewer.  If 
we  have  been  well  led  up  to  the  combination  required,  and  if  w^e  have 
before  us  a  very  clear  idea  of  wliat  is  to  be  done,  we  do  not  need 
many  tentatives ;  the  prompt  supprcbsiou  of  the  wrong  movemeuts 
ultimately  lands  us  in  the  right. 

The  mastering  of  a  new  manual  combination — as  in  writing,  in 
learning  to  swim,  in  the  mechanical  arts — is  a  very  trying  njoment 
to  the  human  ])owers;  success  involves  all  those  favorable  circum- 
stances indicMti'd  in  discus>ing  the  retentive  or  receptive  faculty. 
Vigor,  freshness,  freedom  from  distraction,  no  strong  or  extraneous 
emotions,  motives  to  succeed — are  all  most  desirable  in  realizing  a 
difficult  combination.  Fatigue,  fear,  flurry,  or  other  wasting  excite- 
ment, does  away  with  the  chances  of  success. 

Very  often  we  have  to  give  up  the  attempt  for  a  time;  yet  the 
inetl'ectual  struggles  are  not  entirely  lost.  We  have  at  least  learned 
to  avoid  a  certain  number  of  positions,  and  have  narrowed  the  round 
of  tentatives  for  the  next  occasion.  If,  after  two  or  tliree  repetitions, 
with  rest-intervals,  the  desire<l  combination  does  not  emerge,  it  is 
fi  proof  that  some  preparatory  movement  is  wanting,  and  we  sin  mid 
be  made  to  retrace  the  approaches.  Perhaps  we  may  have  learned 
the  prere<pdsitc  movements  in  a  way,  but  not  with  sufficient  firmness 
and  certainty  for  securing  their  b.'ing  performed  in  coml»ination. 

Alteuxatiox  and  K emission  of  Activity. — In  the  accustomed 
routine  of  education,  a  number  of  separate  studies  and  acquirements 
are  prosecuted  together;  so  that,  for  each  day,  a  })upil  may  have  to 
engage  in  as  many  as  three,  four,  or  more,  diflerent  kinds  of  lessons. 

The  principles  tliat  guiile  the  alternation  and  retuigsion  of  our  modes 
of  exercise  and  application  are  aj^parently  these: 

1.  Sleep  is  the  only  entire  and  absolute  cessation  of  the  mental 
and  bodily  expenditure  ;  and  |)erfect  or  dreamless  sleep  is  the  greatest 
cessation  of  all.  Whatever  shortens  tiie  due  allow  anee  of  sleep,  renders 
it  hlful  and  disturbed,  or  promotes  dreamiiig,  is  so  much  force  wasted. 

In  the  waking  hours,  there  may  be  cessation  from  a  <:iven  exer- 
cise, with  more  or  less  of  inaction  over  flie  whole  svstem.  Tlie  greatest 
diversion  of  the  working  forces  is  made  by  our  meals;  during  these 
the  trains  of  thought  are  clianufcd,  while  the  body  is  rested. 

Bo«lilv  or  muscular  exercise,  when  alternated  with  scMlentary  men- 
tal  labor,  is  really  a  mode  of  remission  a(voin|>anied  with  an  e\j»endi- 
ture  requisite  to  redress  the  balance  of  the  physical  functions.  The 
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blood  has  unduly  flowed  to  the  brain ;  muscular  exercise  draws  it  off. 
The  oxidation  of  the  tissues  has  been  retarded;  muscular  exercise  is 
the  most  direct  mode  ot*  increasing  it.  But  detinite  observations  teach 
us  that  these  two  beneficial  effects  are  arrested  at  the  fatigue-point  ; 
so  that  the  exercise  at  last  contributes  not  to  the  refresbmeut,  but  to 
tbe  further  exliaustion  of  the  syBtem. 

2.  The  real  point  before  UR  is,  What  do  we  gain  by  dropping  one 
form  of  activity  and  taking  up  another?  This  involves  a  variety 
of  considerations. 

It  is  clear  that  tbe  first  exercise  mnst  not  bare  been  pushed  so  far 
aa  to  induce  general  exhaustion.  The  raw  recruit,  at  the  end  of  his 
morAing  drill,  is  not  in  a  good  state  to  improve  his  arithmetic  in  tbe 
military  schoolroom.  The  musical  training  for  the  stage  is  at  times 
80  severe  as  to  preclude  every  other  study.  The  importance  of  a  par- 
ticular training  may  be  such  that  we  desire  for  it  tbe  whole  available 
plasticity  of  the  system. 

It  is  only  another  form  of  exhaustion  when  the  currents  of  the 
brain  continue  in  their  set  channels  and  refuse  any  proposed  diYersion, 

There  are  certain  stages  in  every  new  and  difficult  study,  wherein 
it  might  be  well  to  concentrate  for  a  time  the  highest  energy  of  the 
dsy.  Generally,  it  is  at  the  commencement ;  but  whatever  be  the 
point  of  special  difficulty,  there  might  be  a  remission  of  all  other 
serious  or  arduous  studies,  till  this  is  got  over.  Not  that  we  need 
actually  to  lay  aside  everything  else ;  but  there  are,  in  most  studies^ 
many  long  tracts  where  we  seem  in  point  of  form  to  be  moving  on, 
but  are  really  repeating  substantially  the  same  familiar  effi»rrs.  It 
would  be  a  felicitous  ideal  adjustment,  if  the  moments  of  strain  in  one 
of  the  parallel  conracs  were  to  coincide  with  the  moments  of  ease  in 
the  rest. 

Hardly  any  kind  of  study  or  exercise  is  so  com^iUcated  and  many- 
aided  as  to  press  alike  upon  all  the  energies  of  the  system ;  hence 
there  is  an  obvious  propriety  in  making  such  variations  as  w^ould 
leave  unused  as  few  of  our  fsculties  as  possible.  This  principle  neces- 
sarily applies  to  every  mental  process — acquirement,  production,  and 
enjoyment.  The  working  out  of  the  principle  supposes  that  we  are 
not  led  away  by  the  mere  semblance  of  variety. 

Let  us  endeavor  to  assign  the  differences  of  subject  that  afibrd 
relief  by  tratisition. 

There  arc  nianv  kinds  of  chnnire  that  are  merelv  another  name  for 
simple  remissio!!  of  tlio  intellectual  strain.  When  a  severe  and  diffi- 
cult cxer;'ise  is  exclianij^ed  for  an  easy  one,  the  aLjreeahle  effect  is  due 
not  to  what  we  entxai^e  in,  but  to  what  we  are  relieved  from.  For 
lettin<x  down  the  strain  of  the  faculties,  it  is  sometimes  better  to  lake 
up  a  light  ooenpation  for  a  time  than  to  be  totally  idle. 

The  exehance  of  study  for  sport  has  the  twof»)ld  advantage  of 
muscular  exercise  and  agreeable  play.    To  pass  from  anything  that 

Digitized  by  GoogI 


EDUCATION  AS  A  SCIENCE.  397 

is  simply  hilxirious  to  the  indiili^once  of  a  taste  or  liking,  is  the  fruition 
of  life.  To  omers^e  from  constraint  to  liberty,  from  the  dark  to  the 
lii^lit,  from  Hiouotony  to  variety,  from  giving  to  receiving,  is  the  ex- 
changing of  pain  for  pleasure.  This,  whicli  is  tlie  substantial  reward 
of  labor,  is  also  the  coudition  of  renovating  the  powers  for  further 
labor  and  endurance. 

To  come  closer  to  the  difficulty  in  hand.  The  kind  of  change  that 
may  take  place  within  the  field  of  study  itself,  and  that  may  operate 
both  as  a  relief  from  strain  and  :is  I  lie  reclamation  of  waste  ground, 
is  bi'st  exemplified  in  such  matters  as  these:  In  the  act  of  learning 
generally  there  is  a  twofold  attitude — observing  what  is  to  be  done, 
and  doing  it.  In  verbal  exercises,  we  first  ri>ten  and  then  repeat ;  in 
handicraft,  we  look  at  the  model,  and  then  reproduce  it.  Now,  tlie 
proportioning  of  t!ie  two  attitudes  is  a  matter  of  economical  adjust- 
ment. If  we  are  kept  too  long  on  the  observing  stretch,  we  lo.«e  the 
energy  for  acting;  not  to  mention  that  more  has  been  given  us  than 
we  are  able  to  realize.  On  the  other  hand,  we  shouhl  observe  long 
enough  to  be  quite  saturated  with  the  impression;  we  should  have 
enough  given  us  to  be  worthy  of  our  reproducing  energy.  Any  one 
working  from  a  model  at  command  U-arns  the  suitable  ]»roportioii  be- 
tween ol»serving  and  doinj;.  The  livinir  teacher  may  err  on  either 
nitle.  He  may  give  too  much  at  one  dose;  this  is  the  common  error, 
lie  may  also  dole  out  insignificantly  biuall  portions,  which  do  not 
evoke  the  sense  of  power  in  the  pupils. 

When  an  anluous  combination  is  once  struck  out,  the  worst  is  over, 
but  the  acquisition  is  not  completed.  There  is  the  further  stage  of 
repetition  and  practice,  to  give  facility,  and  insure  permanence.  This 
is  comparatively  easy.  It  is  the  occuj)ation  of  the  soldier  after  his 
first  year.  There  is  a  plastic  process  still  going  o!i,  but  it  is  not  the 
game  dra("t  upon  the  forces  as  the  original  struggles.  At  this  stage, 
other  acquirements  arc  possible,  and  should  be  made.  Xow,  in  the 
course  of  training,  it  is  a  relief  to  pass  from  the  exercises  that  are  en- 
tirely new  and  strange,  to  those  tliat  have  been  practised  and  need 
only  to  be  continued  and  confirmed. 

Before  considering  the  alternations  of  departments  of  acquisition, 
we  may  advert  to  the  two  difTcrcnt  intellectual  energies  called,  re- 
Bpectively,  ]Memory  and  JudgiiH  iit.  These  are  in  every  way  distinct, 
and  in  jiassing  from  the  one  to  the  other  tliere  is  a  real,  and  not 
merely  an  apparent,  transition.  Memory  is  nearly  identical  with  the 
retentive,  a<lhesive,  or  plastic  faculty,  which  I  have  assumed  to  be 
perhaps  the  most  costly  emj)loyment  of  the  powers  of  the  mind  and 
brain.  .Judgment,  again,  may  be  simply  an  exercise  of  discrimination  ; 
it  may  also  involve  similarity  and  identification  ;  it  may  further  con- 
tain a  constructive  operation.  It  is  the  aspect  of  our  intellectual 
power  that  turns  to  account  our  existing  impressions,  as  contrasted 
with  the  power  that  adds  to  our  accumulated  stores.  The  most  de- 
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lightfiil  and  fnietifying  of  all  the  intellectnal  energies  ia  the  power  of 
aimilarity  and  agreement,  by  which  we  rise  from  the  indWidnal  to  the 
general,  trace  Bameness  in  diYersity,  and  master,  instead  of  being  mas- 
tered by,  the  multiplicity  of  Nature. 

Much  more  would  be  necessary  to  exhaust  the  nature  of  the  op- 
position between  exercises  of  memory  and  exercises  of  judgment. 
Language  and  science  approximately  represent  the  contrast,  although 
language  does  not  exclude  jiulgment,  and  pcience  demands  memor}'. 
But,  in  the  one  region,  more  adhesion  is  in  the  ascendant,  and,  in  t)je 
other,  the  detection  of  similarity  in  divi  isity  is  the  leading  cireuni- 
stanee.  There  is  thus  a  real  ti  ansition,  and  change  of  strain,  in  j»as8- 
ing  from  the  one  class  of  studies  to  the  otlier;  the  only  quality ing  cir- 
cumstance is  that  in  early  years,  routine  adhesion  plays  tin-  Lrrc  atest 
part — being,  in  fact,  eabier  than  the  other  line  of  exertion,  for  reasons 
that  can  be  divined. 

We  can  now  sie  what  are  the  departments  that  constitute  the  most 
effective  transitions  or  diversions,  where])y  relief  niay  be  gained  at  one 
point,  and  arcjuirement  pushed  at  some  other.  In  the  muscular  ac- 
quirements, we  have  several  distinct  regions — the  body  generally,  the 
hand  in  particular,  the  voice  (articulate),  and  the  voice  (musical).  To 
pass  from  one  of  these  to  the  other  is  almost  a  total  change.  Then, 
as  to  the  sense  cn^ajjed,  we  may  alternate  belwcm  tlie  eye  and  the 
ear,  making  another  complete  transition.  Further,  each  ol  the  sense- 
organs  has  distinguishable  susceptibilities,  as  color  and  form  to  the 
eye,  articulation  and  music  to  the  ear. 

Another  cflective  transition  is  IV(  m  books  or  spoken  teaching  to 
concrete  objects  as  set  forth  in  the  sciences  of  observation  and  exper- 
iment. The  change  is  nearly  the  same  as  from  an  abstract  subject 
like  mathematics  to  one  of  the  concrete  and  experimental  scit  nces,  as 
botany  and  chemistry.  A  still  further  change  is  from  the  world  of 
matter  to  the  world  of  mind,  hut  this  is  liable  to  assume  false  and  de- 
lusive appearances. 

It  has  been  well  remarked  that  arithmetic  is  an  effective  transition 
from  reading  and  writing.  The  whole  strain  and  attitude  of  the  mind 
are  entirely  different,  when  the  pupil  sets  to  perform  sums  after  a  read- 
ing-lesson. The  mathematical  sciences  are  naturally  deemed  the 
driest  and  hardest  of  occupations  to  the  average  mind ;  yet  there  may 
be  occupations  such  as  to  make  them  an  acceptable  diversion.  I  have 
known  clergymen  whose  relaxation  from  clerical  duty  consisted  in 
algebraical  and  geometrical  problems. 

The  fine-art  acquisitions  introduce  an  agreeable  variety,  partly 
by  bringing  distinctive  organs  into  play,  and  partly  by  evoking  a 
pleasurable  Interest  that  enters  little,  if  at  all,  into  other  studies.  The 
more  genial  part  of  moral  training  has  a  relationship  to  art.  The 
severer  exercbes  are  a  painful  necessity,  and  not  an  agreeable  transi- 
tion from  anything. 
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The  introdaetion  of  namtiveii,  stirring  incident!,  and  topics  of 
bmnuui  interest  generally,  is  chiefly  a  mode  of  pleasnrable  recreation. 
If  taken  in  any  other  view,  it  falls  ander  some  of  the  leading  studies, 
and  engages  the  memory,  the  judgment,  or  the  constructive  power, 
and  most  be  estimated  accordingly. 

Bodily  training,  fine  art  (itself  an  aggregate  of  alternations), 
language,  science,  do  not  ezhanst  all  the  varieties  of  aoqairement, 
but  they  indicate  the  chief  departments  whose  alternation  gives  re- 
lief to  the  mental  stndn,  and  economises  power  in  the  whole.  Under 
these,  as  already  hinted,  there  are  variations  of  attitude  and  exercise ; 
from  listening  to  repeating,  from  learning  a  rule,  to  the  application 
of  it  in  new  cases,  from  knowledge  generally  to  practice. 

The  transition  from  one  language  to  another,  being  a  variation  in 
the  nature  of  the  impressions,  is  a  relief  of  an  inferior  kind,  yet  real. 
It  is  the  more  so,  if  we  are  not  engaged  in  parallel  exercises;  learning 
strings  of  Latin  words  in  the  morning,  and  of  (Jermaa  in  the  evening, 
does  not  constitute  anv  rt  li»  f. 

From  one  Kcience  to  aiiotli*  r.  tiie  transition  may  he  gn  at,  an  al- 
ready shown,  or  it  may  he  small.  Froin  holany  to  /.or>h»<_'y  atl'ords  a 
transition  of  material,  with  simihuity  in  fvirm.  Ptire  and  niixed 
mathematics  are  the  very  same  thing.  The  change  from  alg(d>ra  to 
geometry  is  but  slightly  refreshing  ;  fron>  ge(tmet  ry  to  trigonometry, 
and  geometrical  conic  sections,  is  no  relief  lo  any  laculty. 

There  are  minor  incidents  of  relief  and  alternation  that  are 
to  be  despised.  Passing  from  one  master  to  another  (hotli  being 
supposed  comjietent)  is  a  very  sensible  and  grateful  change;  even 
the  change  of  n^om,  of  seat,  of  jxtsture,  is  an  antidote  ag;un>t  w(:irl- 
ne<s,  and  helps  us  in  nn»king  a  fresh  start.  The  jaded  student  relisiies 
a  change  of  books  even  iu  tlie  same  subject,  the  alteration  from  soli- 
tude to  company. 

Some  subj«'cts  are  in  themselves  so  mixed  that  they  would  appear 
to  contain  the  elements  of  a  sutliciently  various  occu|»ati(M\  of  the 
mind;  stich  are  geography,  history,  and  what  is  calletl  literature, 
when  stuilied  both  for  expression  and  for  subject-matter.  This  vari- 
ety, however,  is  not  altogether  a  desirable  thing.  The  analytic 
branch  of  the  science  «>f  education  would  have  to  resolve  those  aggre- 
gates into  their  constituent  parts,  and  consider  not  only  their  respec- 
tive contributions  to  onr  mental  culture,  but  also  the  advantages  and 
disadvantages  attending  the  mixture. 

CiTLTUBa  o»  TBX  Emotioks. — The  laws  attainable  in  the  depart- 
ments of  emotion  and  volition  are  the  immediate  prelude  to  moral 
education,  in  whi(  h  all  the  highest  difficulties  culminate.  There  are 
emotional  and  volitional  forces  j)rinr  to  any  cultivation,  and  there  are 
new  forces  that  arise  through  cultivation ;  yet  from  the  vagueness 
atfadiing  to  the  measured  intensity  of  feelings  and  emotions,  it  is  not 
easy  to  value  the  separate  results. 
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The  general  laws  o£  retentivenesB  equally  apply  to  emotiona] 
growths.  There  mast  be  repetition  and  concentration  of  mind  to 
hriiig  about  a  mental  association  of  pleasure  or  of  pain  with  any  ob- 
ject. But  there  are  peculiarities  in  the  case  such  as  to  demand  for  it 
a  supplementary  treatment.  Perlia|)s  the  best  way  of  briuging  oat 
the  points  is  to  indicate  the  modes  or  species  of  growths,  coming 
nnder  emotion  and  yolition,  that  most  obtrude  themselves  upon  the 
notice  of  the  educationist. 

I.  We  may  quote  first,  the  associations  of  pleasure  and  pain  with 
the  Tarious  things  that  have  been  present  to  us,  during  onr  experiences 
of  delight  and  suffering.  It  is  well  known  that  we  contract  pleasure 
able  regards  toward  things  originally  indifferent  that  have  been  often 
present  to  us  in  ha}>py  moments.  Local  associations  are  among  the 
most  fhmiliar  examples ;  if  our  life  is  joyous,  we  go  on  increasing  our 
attachments  to  our  permanent  home  and  neighborhood;  we  are 
scTerely  tried,  when  we  have  to  migrate ;  and  one  of  our  holiday  de- 
lights is  to  rcTisit  the  scenes  of  former  pleasures.  A  second  class  of 
acquired  feelings  includes  the  associations  with  such  objects  as  have 
been  the  instruments  of  our  avocations,  tastes,  and  pursuits.  The  fur- 
nishings of  our  home,  our  tools,  weapons,  cariosities,  collections,  books, 
pictures — all  contract  a  glow  of  associated  feeling,  that  helps  to  pal- 
liate the  duUaess  of  life.  The  essence  of  affection,  as  cUstingnished 
from  emotion,  is  understood  to  be  the  confirming  and  strengthening 
of  some  primary  object  of  our  regards.  As  our  knowledge  extends, 
we  contract  numerous  associations  with  things  purely  ideal,  as  with 
historic  places,  persons,  and  incidents.  I  need  only  allude  to  the  large 
field  of  ceremonies,  rites,  and  formalities,  which  are  cherished  as  en- 
larging the  surface  of  emolional  growths.  The  fine-art  problem  of 
distinguishing  between  original  and  derived  effbcts  consists  in  more 
precisely  estimating  these  acquired  pleasures. 

The  educationist  could  not  but  east  a  longing  eye  over  the  wide 
region  here  opened  up,  as  a  grand  opportunity  for  his  art.  It  ia  the 
realm  of  vague  possibility^peealiarly  suited  to  sanguine  estimates.  An 
education  in  happiness  pure  and  simple,  by  well-placed  joyous  asso- 
ciations, is  a  daading  prospect.  One  of  Sydney  Smithes  pithy  sayings 
was,  If  yon  make  children  happy  now,  you  make  them  happy  twenty 
years  hence,  by  the  memory  of  it.''  This  referred,  no  doubt,  to  the 
home-life.  It  may,  however,  be  carried  out  also  in  the  school-life; 
and  enthusiasm  has  gone  the  length  of  supposing  that  the  school  may 
be  so  well  constituted  as  to  efface  the  stamp  of  an  unhappy  home. 

The  growth  of  such  happy  associations  is  not  the  work  of  days;  it 
demands  years.  I  have  endeavored  to  set  forth  the  psychology  of  the 
case  (**The  Emotions  and  the  Will,"  third  edition,  p.  89),  and  do  not 
here  rej>oat  the  principles  and  conditions  that  seem  to  be  involved. 
But  the  thread  of  the  present  exposition  would  be  snapped,  if  I  were 
not  to  ask  attention  to  the  difference  in  the  rate  of  growth  when  the 
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feelings  fire  painful ;  the  prorrresa  here  ut  uot  bo  teUiuus  DOT  to  liable 
to  thwarting  and  intt  iTU]>t  i<>n. 

With  un<lerst(>o<l  t  xt  c  ption'*,  picasiiro  is  related  physically  with 
vitfilitv,  health,  viiror,  liannonious  adjustment  of  all  tlie  parts  of  the 
8vstem;  it  needs  sutiiciency  of  nutriment  or  support,  excitement  with- 
in due  limits,  the  absence  of  everything  that  could  mar  or  irritate  any 
organ.  Pain  comes  of  the  deficiency  in  any  of  these  conditions,  and 
is  therefore  as  easy  to  bring  about  and  maintain  as  the  other  is  diffi- 
cult. To  evoke  an  echo  or  recollection  of  pleasure,  is  to  secure,  or  at 
least  to  aiinalate,  the  copiootneM,  the  due  adjustment  and  harmony 
<rf  the  powers.  This  may  be  easy  enough  when  sucli  is  the  actual  atate 
at  the  time^  but  that  is  no  test.  What  we  need  ia  to  induco  a  pleasur- 
able tone,  when  the  actuality  is  no  more  than  indifierept  or  neutral, 
and  eyen,  in  the  midst  of  AOtoal  pain,  to  restore  pleasure  by  force  of 
mental  adhesiveness.  A  growth  of  this  description  is,  on  a  priori 
grounds,  not  likely  to  be  very  soon  reached. 

On  the  other  ban<l,  pain  is  easy  in  the  aetoal,  and  easy  in  the  ideal. 
It  is  easy  to  bum  one's  fingers,  and  easy  to  associate  pain  with  a  flame, 
m  cinder,  a  hot  iron.  Going  as  spectators  to  visit  a  fine  mansion,  we 
feel  in  some  degree  elated  by  the  associations  of  enjoyment ;  bnt  we 
are  apt  to  be  in  a  still  greater  degree  depressed  by  entering  the 
nbodes  of  wretchedness,  or  visiting  the  gloomy  'chambers  of  a  prison. 

n.  Tlie  fiusility  of  painfal  growths  is  not  fully  comprehended,  un- 
til -we  ndwi  to  t^  case  of  pasakmate  outbursts  or  the  modes  of  feel> 
iag  whose  eharacteristio  is  ezplosiveness.  These  costly  discharges 
of  Tital  energy  are  easy  to  induce  at  first  hand,  and  easy  to  attach  to 
indilbrent  things,  so  as  to  be  induced  at  second  hand  likewise.  Very 
rarely  are  they  desirable  in  themselres ;  our  study  is  to  check  and 
control  them  in  their  original  operation,  and  to  hinder  the  rise  of  new 
ooeasions  for  their  display.  One  of  the  best  examples  is  terror,  an 
explosive  and  wasteful  manifestation  of  energy  under  certain  forms 
of  pain.  If  it  is  frequently  stimulated  by  its  proper  causes,  it  attaches 
itself  to  by-standing  ohreumHtanoes  with  fatal  readiness,  and  proceeds 
with  no  tardy  stepSi  Next  is  irascibility,  also  an  explosive  emotion. 
It  too,  if  ready  to  burst  out  by  its  primary  causes,  soon  enlarges  its 
borders  by  new  associations.  It  is  in  every  way  more  dangerous 
than  terror.  The  state  of  ibar  is  so  miserable  that  we  would  restrain 
it  if  we  could;  the  state  of  anger, although  containing  painful  ele- 
ments, ia  ta  Its  nature  a  luxurious  mood ;  and  we  may  not  wish  either 
to  cheek  it  in  the  first  instance,  or  to  prevent  it  from  spreading  over 
c(41aieral  things.  When  any  one  has  stirred  our  irascibility  to  its 
depths,  the  feeling  overflows  upon  all  that  relates  to  him.  If  this  be 
pleasure,  it  is  a  pleasure  of  rapid  growth  ;  even  io  tender  years  we 
may  be  advanced  in  hatreds.  That  combination  of  terror  and  iras- 
eibility  giving  rise  to  what  is  nami>d  antipathy  is  (unless  strongly  re- 
sitted) a  state  easy  to  assume  and  easy  to  cultivate,  and  is  in  wide 
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contrast  with  the  slow  growth  of  the  pleasures  typified  under  the 
foregoing  litad.  A  signal  illustration  of  explosiveness  is  furnished 
by  laughter,  which  has  both  its  original  causes,  and  also  its  factitious 
or  borrowed  stimulants.  This  is  an  instance  where  the  Beveritv  of 
the  agitation  provoken  self-control,  and  where  advancing  years  con- 
tract rather  than  enlarge  the  sphere.  As  the  expression  of  dispar- 
aging and  scornful  emotions,  its  cultivation  has  the  facility  of  the 
generic  passion  of  malevolence.  We  may  refer,  next,  to  the  explosive 
emotion  of  grief,  which  is  in  itself  seductive,  and,  if  uiicontrolKd, 
adds  to  its  primary  urgency  the  force  of  a  habit  all  too  readily  ac- 
quired. There  is,  moreover,  in  connection  with  the  tender  emotion, 
an  explosive  mode  of  genuine  atlection,  of  which  the  only  defect  is  its 
being  too  strong  to  last:  it  prompts  to  a  degree  of  momentary  ardor 
that  is  compatible  with  a  relapse  into  coldness  and  neglect.  This, 
too,  will  spontaneously  extend  itself,  and  will  exemplify  the  growth 
of  emotional  association  with  undesirable  rapidity. 

What  has  now  been  said  is  but  a  summary  and  representation  of 
familiar  emotional  facts.  Familiar  also  is  the  remark  that  ex])losive- 
ness  is  the  weakness  of  early  life,  and  is  surmounted  to  a  great  de- 
gree by  the  lapse  of  time  and  the  strengthening  of  the  energies.  The 
encounter  with  others  in  every-day  life  begets"  restraint  and  control  ; 
and  one's  own  prudential  reflections  stimulate  a  further  repression  of 
the  original  outbursts,  by  which  also  their  growth  into  ha1>its  is  re- 
tarded. In  so  far  as  they  arc  repressed  by  intiuenee  from  without, 
and  counter-habits  established,  as  a  part  of  moral  education,  I  have 
elsewhere  stated  what  I  consider  the  two  main  conditions  of  such  a 
result — a  powerful  initiative,  and  an  unbroken  series  of  conquests. 
When  these  conditions  are  exemplified  through  all  the  emotions  in 
detail,  the  specialties  of  the  different  genera — fear,  anger,  loYe,  and 
the  rest — are  sufficiently  obvious. 

III.  The  chief  interest  always  centres  in  those  associations  that, 
from  their  bearing  on  right  and  wrong  conduct,  receive  the  iiMinc 
*'  Moral."  The  class  just  described  have  this  bearing  in  a  very  direct 
form  ;  while  the  first  class  indirectly  subserves  moral  ends.  But 
when  we  approach  the  subject  with  an  express  view  to  moral  culture, 
we  must  cross  the  field  of  emotional  association  in  general  by  a  new 
track. 

The  newly-ril^pointcd  professors  of  the  theory  of  education  are  per- 
haps not  yet  fully  aware  that,  when  they  venture  upon  the  troubled 
arena  of  moral  education,  they  will  not  V)e  able  to  evade  the  long- 
standing question.  What  is  the  moral  faculty?  A  very  short  argu- 
ment will  prove  the  point.  floral  improvement  is  obviously  a 
strencrtheninix  of  this  so-called  moral  facultv,  or  conscience — increas- 
in[r  its  might  (in  Butler's  phrase)  to  the  level  of  its  right.  But  in 
order  to  strengthen  an  energy  we  must  know  what  it  is  :  if  it  is  a  sim- 
ple, we  must  define  it  in  its  simplicity ;  if  it  is  a  compound,  we  most 
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assign  its  elements,  with  a  view  to  define  them.  The  unconventional 
handling  of  moral  culture  by  Bentham  and  James  Mill  is  strongly 
illustrative  of  this  part  of  the  case.  Mill's  view  of  the  moral  sense 
is  the  theory  of  thorough-going  derivation ;  and,  in  delineating  tlie 
process  of  moral  education,  he  naturally  follows  out  that  view.  He 
takes  the  cardinal  virtues  ])iecemeal;  for  example:  ^Temperance 
bears  a  reference  to  pain  and  pleasure.  The  object  is,  to  connect  with 
each  pain  and  pleasure  those  trains  of  ideas  which,  according  to  the 
order  established  among  events,  tend  most  effectually  to  increase  the 
sum  of  pleasures  upon  the  whole,  and  diminish  that  of  pains.'*  The 
advocates  of  a  moral  faculty  would  have  a  different  way  of  inculcating 
temperance — which,  however,  I  will  not  undertake  to  reproduce. 

It  will  not  be  denied,  as  a  matter  of  fisct,  that  the  perennial  mode 
of  insuring  the  moral  conduct  of  mankind  has  been  panishment  and 
reward— pain  and  pleasure.  This  method  has  been  found,  generally 
speaking,  to  answer  the  purpose ;  it  has  reached  the  springs  of  action 
of  human  beings  of  every  hue.  Ko  special  endowment  has  been  needed 
to  make  man  dread  the  pains  of  the  dvil  authority.  Constituted  as 
we  are  to  flee  all  sorts  of  pain,  we  are  necessarily  urged  to  avoid  pain 
when  it  comes  as  punishment.  Education  is  not  essential  to  this  dSdot 
any  more  than  it  is  essential  to  our  avoiding  the  pains  of  hunger,  cold, 
or  fatigue. 

Those  who  demur  to  the  existence  of  a  special  faculty,  dilferent 
from  all  the  other  recognised  constituents  of  mind— feeling,  will,  or 
intellect — are  not  to  be  held  as  declaring  that  conscience  is  entirely  a 
matter  of  education ;  for,  without  any  education  at  all,  man  may  be, 
to  all  intents  and  purposes,  moral.  What  is  meant  by  the  derivative 
theory  of  conscjjience  is,  that  everything  that  it  Includes  is  traceable 
to  some  one  or  other  of  the  leading  factors  of  our  nature :  first  of  all  to 
will  or  volition,  motived  by  pain  and  pleasure,  and  next  to  the  social 
and  sympathetic  impulses.  The  co5peration  of  these  factors  supplies 
a  nearly  all-powerful  impetus  to  right  conduct,  wherever  there  is  the 
external  machinery  of  law  and  authority.  Education,  as  a  third  fac- 
tor, plays  a  part,  no  doubt,  but  we  may  overrate  as  well  as  under- 
rate its  influence.  I  should  not  be  Ihr  out  in  saying  that  seventy-flve 
per  cent,  of  the  average  moral  fkculty  is  the  rough  and  ready  response 
of  the  will  to  the  constituted  penalties  and  rewards  of  society. 

At  the  risk  of  embroiling  the  theory  of  education  in  a  controversy 
that  would  seem  to  be  alien  to  it,  I  conceive  it  to  be  necessary  to  make 
these  broad  statements,  as  a  prelude  to  inquiring  what  are  the  emo- 
tional and  Tolitional  associations  that  constitute  the  made-up  or  ac- 
quired portion  of  our  moral  nature.  That  education  is  a  considerable 
factor  is  shown  by  the  differenoe  between  the  children  that  are  neg- 
lected and  such  as  are  carefully  tended;  a  diflbrence,  however,  that 
means  a  good  deal  more  than  education. 

When  the  terrors  of  the  law  are  once  thoroughly  understood,  it 
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does  not  seem  as  if  any  education  oould  add  to  the  miners  own  ori^- 
nal  repagnaoce  to  incur  them;  and,  on  the  otbor  hand,  when  some- 
thing in  the  nature  of  reward  is  held  forth  to  enconrage  certain  kinds 
of  conduct,  we  do  not  need  special  instraction  to  prompt  ns  to  secure 
it.  There  is,  indeed,  one  obvious  weakness  that  often  nullifies  the 
operation  of  these  niotiyes,  namely,  the  giving  way  to  some  present 
and  pressing  solicitation,  a  weakness  that  education  might  do  some- 
thing for,  but  rarely  does.  The  instmctor  that  could  reform  a  victim 
to  this  firailty  would  effect  something  much  wider  than  moral  im- 
provement properly  includes. 

Gk>ing  in  search  of  some  distinct  lines  of  emotional  association  that 
enhanee  the  original  impulses  coincident  with  moral  duty,  I  think  I 
may  cite  the  growth  of  an  immediate,  independent,  and  disinterested 
repugnance  to  what  is  uniformly  denounced  and  punished  as  being 
wrong.  This  is  a  state  or  disposition  of  mind  forming  part  of  &  well- 
developed  conscience;  it  may  grow  up  spontaneously  under  the  ex- 
perience of  social  authority,  and  it  may  be  aided  by  inculcation ;  it 
may,  however,  also  fiul  to  show  itseH  This  is  the  parallel  of  the 
muoh-quoted  love  of  money  for  itself;  but  is  not  so  facile  in  its 
growth.  For  one  thing,  the  mind  must  not  treat  authority  as  an 
enemy  to  be  counted  with,  and  to  be  obeyed  only  when  we  can*t  do 
better.  There  must  be  a  cordial  acquiescence  in  the  social  system  as 
working  by  penalties;  and  this  needs  the  concurrence  of  good  im- 
pulses together  with  reflection  on  the  evils  that  mankind  are  saved 
from.  It  is  by  being  favorably  situated  in  the  world,  as  well  as  by 
being  sympathetically  disposed,  that  we  contract  this  repugnance  to 
immoral  acts  in  themselves,  and  without  reference  to  the  penalties 
that  are  behind;  and  thus  perform  our  duties  when  out  of  sight,  and 
not  in  the  narrowness  of  the  letter,  but  in  the  fullness  of  the  spirit.  It 
would  take  a  good  deal  of  consideration  to  show  how  the  schoolmaster 
might  cooperate  in  farthering  tliis  special  growth. 

THE  NORWEGIAN  LEMMING  AND  ITS  MIGRATIONS. 

Bt  W.  DUPPA  CBOTCH,  M .  A.,  F.  8. 

AMOXG  the  many  marvolons  stories  which  arc  told  of  the  Xor- 
wcirian-  lennning  Linn.),  tlicre  is  one  which 

seems  so  directly  to  point  to  a  lost  paije  in  the  history  of  the  woiM. 
that  it  is  worth  a  consideration  which  it  appears  liitbcrto  to  have  os- 
capcfl.  I  allude  to  tlic  rcinarkaliic  fact  ili.it  every  member  of  the  vast 
Bwarrns  which  periodically  almost  devastate  Norway  perishes  volun- 
tarily, or  at  least  instinctively,  in  the  ocean.  WwX  as  among  my 
readers  some  may  not  be  familiar  with  the  Icmmiug,  a  brief  descrip* 
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tion  of  the  animal  itself  will  not  be  ont  of  place.  It  is  a  vole,  like  our 
short-tailed  field-mouse,  very  variable  in  size  and  color,  but  the  figures 
(Fig.  1),  which  are  about  half  the  natural  size,  will  be  found  to  resem- 
ble the  majority  in  the  latter  respect.  The  claws,  especially  on  the 
fore-foot,  are  strong  and  curved  ;  the  tail  is  vi  ry  short,  the  ears  scarcely 
visible,  and  the  bead-like,  black  eyes  seem  always  to  notice  objects 
above  them  rather  than  those  in  any  other  direction.  During  the 
summer  these  animals  form  their  nests  under  stones,  usually  betray- 
ing their  habitiitions  by  the  very  care  which  they  take  to  keep  them 


Fio.  1.— G«orp  or  LzmiiNos.  • 


sweet  and  clean.  In  winter,  however,  they  form  long  galleries  through 
the  turf  and  under  the  snow  in  search  of  their  food,  which  is  exclu- 
sively vegetable;  and  it  is  at  this  time  that  those  ravages  are  caused 
which  have  led  the  Norwegians  in  former  times  to  institute  a  special 
form  of  prayer  against  their  invasions.  There  are  several  species 
of  lemming,  easily  recognizable,  and  with  well-marked  geographical 
range ;  but  it  is  to  the  Scandinavian  species  only  that  the  following 
old  description  applies:  "  It  lives  on  the  shoots  of  ^he  dwarf-birch, 
reindeer  lichens,  and  other  mosses ;  it  hisses  and  bites;  in  winter  it 
runs  under  the  snow  ;  and  about  every  tenth  year,  especially  before 
an  extremely  severe  winter,  the  whole  army  of  animals,  in  the  autumn 
and  at  night,  migrates  in  a  direct  line."  According  to  Olaus  Magnus 
they  fall  from  the  clouds;  and  Pennant  narrates  that  "they  descend 
from  the  Kjolen, marching  in  parallel  lines  three  feet  apart;  they  trav- 
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erse  Nordlaud  and  Finmark,  cross  lakes  and  rivers,  and  pnaw  through 
hay  and  corn  stacks  rather  than  go  round.  They  infect  tlie  ground,  and 
the  cattle  perish  which  taste  of  the  grass  they  have  touched;  nothing 
stops  them — neither  fire,  torrents,  hikes,  nor  morasses.  The  greatest 
rock  gives  them  but  a  slight  check  ;  they  go  round  it,  and  then 
resume  tlieir  march  directly  witliout  the  least  division.  If  they  meet 
a  peasant  tliey  persist  in  their  course,  and  jump  as  high  as  his  knees 
in  defense  of  tlieir  progress.  They  are  so  tie  rce  as  to  lay  Ijold  of  a 
stick  and  sutfer  themselv<'S  to  be  swung  about  before  they  quit  their  j 
hold.  If  struck  they  turn  about  and  bite,  and  will  make  a  noise  like 
a  dog.  Foxes,  lynxes,  and  ermines,  follow  them  in  great  numbers, 
and  at  length  tliey  perish,  either  through  want  of  food  or  by  destroy-  j 
ing  one  another,  or  in  some  great  water,  or  in  the  sea.  They  are  the  ^ 
dread  of  the  country,  and  in  former  times  spiritual  weapons  were  ex- 
erted against  them  ;  the  priest  exorcised  them,  and  had  a  long  foim 
of  prayer  to  arrest  the  evil.  Happily  it  does  not  occur  frequently 
— once  or  twice  only  in  twenty  years.  It  seems  like  a  vast  colony 
of  emigrants  from  a  nation  overstocked,  a  discharge  of  animals  frcni 
the  northern  hive  which  once  ])oured  fortli  its  myriads  of  human 
beings  upon  Southern  Europe.  They  do  not  form  any  magazine  for 
winter  provision,  by  which  improvidence,  it  seems,  they  are  compelled 
to  make  their  summer  migration  in  certain  years,  urged  by  hunger. 
They  are  not  poisonous,  as  vulgarly  reported,  for  they  are  often  eaten 
by  the  Laplanders,  who  compare  their  flesh  to  that  of  squirrels." 

M.  Guyon  disposes  of  the  theory  that  these  migrations  are  influ- 
enced by  approaching  severe  weather,  since  the  one  witnessed  by 
himself  took  place  in  the  spring;  also  the  superabundance  of  food 
during  the  previous  autumn  precluded  all  idea  of  starvation.  He 
therefore  adopts  a  third  view,  that  excessive  multiplication  in  certain 
years  necessitates  emigration,  and  that  this  follows  a  descending 
course,  like  the  mountain-streams,  till  at  length  the  ocean  is  reached. 
Mr.  It.  Collett,  a  Norwegian  naturalist,  writes  that  in  November, 
18C8,  a  ship  sailed  for  fifteen  hours  through  a  swarm  of  lemmings, 
which  extended  as  far  oyer  the  Trondhjems-Qord  as  the  eye  could 
reach. 

I  will  now  relate  my  own  experience  of  the  lemming  during  three 
migrations  in  Norway,  and  in  a  state  of  captivity  in  England.  The 
sitaation  of  Heimdalen,  where  I  reside  during  the  summer  months,  is 
peculiarly  well  suited  for  observation  of  their  migrations,  lying  as  it 
does  at  an  elevation  of  3,000  feet,  and  immediately  under  the  highest 
moontaina  in  Scandinavia ;  and  yet,  excepting  during  migration,  I 
haye  never  seen  or  been  able  to  procure  a  Bpeclmen.  It  was  in  the 
autumn  of  1867  that  I  first  heard  the  peculiar  cry  of  the  lemming, 
guided  1)7  which  I  soon  found  the  pretty  animal  backed  up  by  a  stone, 
against  which  it  incessantly  jerked  its  body  in  passionate  leaps  of 
rage,  all  the  while  uttering  a  shrill  note  of  defiance.  The  black,  bead- 
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like  eye-*  seemed  8tartin<]j  from  their  sockets,  ami  tljo  tufth  slmne 
white  in  the  suiilitrht.  1  hastily  snatched  at  tlie  sava^'-e  little  cnai- 
iire,  Imt  it  sprang  eonipktely  round,  fastened  its  tet  ili  j^harply  in  niy 
hand,  and  taking  advantage  of  my  surprise  escaped  under  a  large 
stone,  whence  I  could  not  <iislodge  it.  A  Norwegian  friend  who  ac- 
companied me  by  no  means  shared  my  feelings  of  satisfaction  at  the 
eight  of  a  lemming.  "  We  shall  have  a  severe  winter  and  no  grass 
next  spring,  owing  to  those  children  of  Satan  !  "  was  his  coininent  on 
the  event.  However,  it  was  many  a  month  before  I  saw  another; 
then,  on  lifting  a  Dat  stone,  I  found  six  in  a  nest  of  dried  grass,  blinvl, 
and  ftppArently  but  just  bom.  In  a  few  days  the  whole  fjeld  became 
swanning  with  Unese  pretty  Toles;  at  the  eame  time  white  and  blue 
foxes  made  their  appearance,  and  snowy  owlt  aod  many  species  of 
bawke  became  abundant.  My  dogs,  too,  were  annoyed  by  the  rash 
eooragc  of  the  new-oomen,  which  would  jomp  at  their  noses  even 
when  slowly  drawing  on  game,  so  that  they  ncN  er  spared  a  lemming, 
though  they  never  ate  them  till  last  year,  win  11  I  observed  that  they 
wonid  eat  their  heads  only,  ngeoting  the  body,  although  they  de- 
Toared  the  common  field-mouse  to  the  end  of  his  tail.  As  the  season 
advanced  an<l  snow  covered  tlie  ground,  the  foot|»ints  and  headless 
carcasses  told  plainly  how  hard  it  must  be  for  a  lenuning  to  preserve 
its  life,  althongh  there  can  be  no  doubt  that  its  inherent  pugnacity  is 
its  worst  enemy.  In  this  country  we  fkil  to  conceive  how  much  active 
life  goes  on  heneath  the  snow,  which  in  more  northern  latitudes  forms 
a  warm  roof  to  numerous  birds,  quadrupeds,  and  insects,  which  are 
thus  enabled  to  secure  an  otherwise  impossible  sustenance.  At  the 
same  time,  as  I  have  already  noticed,  a  fearful  struggle  for  existence 
is  carried  on  during  the  long  autumnal  nights,  before  the  snow  has  be- 
come a  protection  rather  than  a  new  source  of  danger  to  all  save  pre- 
daoeous  animals.  It  was  a  curious  sight,  when  the  whole  visible 
landscape  was  an  unbroken  whiteness,  to  see  a  dark  form  suddenly 
spring  from  the  surface  and  scurry  over  the  snow,  and  again  vanish. 
I  found  that  some  of  the  holes  by  means  of  which  this  feat  was  eze- 
ented  were  at  least  five  feet  in  depth,  yet  even  here  was  no  safety,  for 
the  reindeer  often  kill  the  lemmings  by  stamping  on  them,  though  I 
do  not  believe  their  bodies  are  ever  eaten. 

During  the  autumn  I  noticed  no  migration,  or  rather  there  was 
only  an  immigration  from  some  point  to  the  eastward,  and  in  the  sub- 
sequent migrations  of  1870-'71,  and  1875-*7d,  I  still  found  the  same 
state  of  things.  The  animals  arrived  during  early  autumn,  and  im- 
mediately began  to  breed ;  there  was  no  procession,  no  serried 
bands  undeterred  by  obstacles,  but  there  was  an  invasion  of  tem- 
porary settlers,  which  were  speedily  shut  out  from  human  view 
by  the  snow,  and  it  was  not  till  the  following  summer  that  the 
army,  reinforced  by  five  or  six  generations,  went  out  to  perish  like 
the  hosts  of  Pharaoh.   On  calm  mornings  my  lake,  which  is  a  mile 
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in  width,  was  often  tliickly  studded  with  swimming  lemmings,  6very 
head  pointing  westward  ;  but  I  observed  that  when  my  boat  came  near 
enough  to  frighten  them  tliey  would  lose  nil  idea  of  direction,  and 
frequently  swim  back  to  the  bank  they  had  l^iu  When  the  least 
wind  ruffled  the  water  every  swimmer  was  drowned ;  and  never  did 
frailer  barks  tempt  a  more  treacherous  sea,  as  the  wind  swept  daily 
down  the  valley,  and  wrecked  all  who  were  then  afloat.  It  is  impos- 
sible not  to  feel  pity  for  these  s(  If-haunted  fugitives.  A  mere  cloud 
passing  over  the  sun  affrighted  them;  the  approach  of  horse,  cow, 
dog,  or  man,  alike  roused  their  impotent  anger,  and  their  little  bodies 
were  convulsively  pressed  against  the  never-failing  stone  of  vantage 
(see  Fig.  1),  while  they  uttered  cries  of  rage.  I  collected  500  skins, 
with  the  idea  of  making  a  rug,  but  was  surprised  to  find  that  a  por- 
tion of  the  rump  was  nearly  always  denuded  of  hair,  and  it  was  long 
before  I  discovered  that  this  was  caused  by  the  habit  of  nervously 
backing  up  against  a  stone,  of  which  I  have  just  spoken.  As  this 
action  is  excited  by  every  appearance  of  an  enemy,  it  seems  surpris* 
ing  that  a  natural  callosity  should  not  take  the  place  of  so  constant  a 
lesion ;  possibly,  however,  the  time  during  which  this  lesion  occurs  is 
too  short  to  cause  constitutional  change. 

Early  in  the  autumn,  and  just  a  year  after  their  arrival  at  Heim- 
dalen,  the  western  migration  commenced  anew.  Every  monung  I 
found  swarms  of  lemmings  swimming  the  lake  diagonally,  instead  of 
diverging  from  their  course  so  as  to  go  round  it,  and  mounting  the 
steep  slopes  of  Heimdals-h5  (Figs.  8  and  8)  on  their  way  to  the  coast. 


Fio.  9  — PLAif  or  HnxoALnv  drawn  to  teale.  In  which  the  coarse  of  the  Letnmin^p,  hidlcntcd  br 

til"'  anow^.  i'<  ^I'fW  to  crc^^^n  I.jil^f  IIfinii1n1><vuiid  mid  thi-  h-wifl  river  Leirimf^'cn.  lioth  of  wliirh 
mtgUt  be  avoided  by  a  eiigbt  ditour.  The  river  is  of  glacier  origin,  very  cold  aud  very  rapid. 


whore  the  li:\rassed  crowd,  thinned  by  the  unceasinp^  attacks  of  the 
wolf,  the  f()\-,  and  the  doc:,  and  even  the  reindeer,  pursued  by  eagle, 
hawk,  aud  owl  {see  frontispiece),  and  never  spared  hy  man  himself, 
yet  still  a  vast  multitude,  plunges  into  the  Atlantic  Ocean  on  the  tirsi 
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calm  day,  and  perisheB  with  its  front  still  pointing  westward.  No 
faint  heart  lingers  on  the  way ;  and  no  survivor  returns  to  the  moun- 
tains. 

There  appears  to  have  been  a  difficulty  in  keeping  these  restless 
creatures  in  captivity,  both  because  they  escape  through  incredibly 
small  apertures  (generally,  however,  dying  from  internal  injuries  thus 
caused),  and  because  they  will  gnaw  through  a  stout  wooden  cage  in 
one  night,  and  devote  every  spare  moment  to  this  one  purpose,  with 
a  pertinacity  worthy  of  Baron  Trenck.  At  all  events,  few  have  been 
brought  alive  to  this  country,  and  none  have  survived.  At  present 
(February,  1877)  I  have  one  which  I  have  preserved  since  September 
last,  defeating  his  attempts  at  escape  by  lining  the  cage  with  tin,  and 
allowing  him  a  plentiful  supply  of  fresh  water,  in  which  he  is  always 
dabbling.  With  the  approach  of  winter  all  his  attempts  to  escaj»e 
ceased,  and  I  now  always  take  the  little  stranger  for  an  airing  in  my 
closed  bands  while  his  bed  is  being  made  and  his  room  cleaned  out. 
lie  seems  to  like  this,  but  after  a  few  minutes  a  ^^entle  nibble  at  my 
finger  testifies  to  his  impatience;  and  if  tliis  be  not  attended  to,  the 
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biting  progresses  in  a  crescendo  scale  until  it  becomes  unbearable, 
although  it  has  never  under  these  circumstances  drawn  blood.  My 
little  prisoner  shows  few  other  signs  of  tameness,  but  the  fits  of  jump- 
ing, biting,  and  snarling  rage  have  almost  ceased.  I  expect,  how- 
ever, that,  with  the  return  of  spring,  the  migratory  impulse  will  be 
renewed,  and  that  he  will  kill  himself  against  the  wires  of  his  cage 
like  a  swallow. 

The  reader  is  now  in  a  position  to  consider  tlie  three  questions 
raised  by  the  above  facts,  and  those  questions  are  as  follow:  1. 
Whence  do  the  lemmings  come  ?  2.  Whither  do  they  go  ?  3.  Why 
do  they  migrate  at  all  ?  Wiih  regard  to  the  first,  no  one  has  yet  sup- 
plied an  answer.    They  certainly  do  not  exist  in  my  neighborhood 
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during  the  intcTvals  of  migrations  ;  and  the  KjOlcn  range  was  prob- 
ably selected  as  their  habitat,  not  because  it  was  proved  to  be  so,  but 
because  so  little  is  known  about  it  at  all.  Tlie  answer  to  the  second 
question  is  ci  rtain  :  They  go  to  the  sea.  Those  on  the  cast  of  the 
backbone  of  Norway  go  to  the  Gulf  of  Bothnia,  and  those  on  the  west 
to  the  Atlantic  Ocean  (Fig.  4),  and  out  of  eighteen  migrations  which 
Imve  been  iuvefitigated,  one  only,  and  that  vcrjr  doubtful,  is  reported 
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Fte.  4  -  0[  TtnfE  Map  of  Scandinavia.  Tbo  two  main  valleys.  Ondbrtndfdalen  md  the  valloy 
or  the  Olommen,  rnn  nearly  north  and  eouth.  The  comae  of  the  LemiaiAga  croeac*  thvae  at 
rtcM         M  indicated  1^  tlw  anowi. 

to  have  been  directed  soathward.  The  qnettioti  as  to  the  cause  of 
tbeae  migratioDB  remains,  and  is  a  very  difficult  one  to  answer.  We 
bare  been  told  that  the  foreknowledge  of  approaching  severe  weather 
predetermineA  the  exodus :  my  experience,  however,  contradicts  this, 
and  it  may  be  dismissed  as  merely  a  popular  superstition.  Unnsnal 
reproduction  and  consequent  deficiency  of  food  is  a  more  plausible 
theory;  but  I  have  always  noticed  that,  just  as  with  the  swallow,  a 
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few  individoak  have  prooeded  the  main  bodj,  and  that  during  the 
firat  aatamn  the  numbera  are  never  large,  but,  after  a  winter  spent  be- 
neath the  snow,  they  begin  to  breed  with  the  first  days  of  sammer, 
and  thna  develop  the  extraordinary  multitode  which  ia,  ai  it  well  may 
be,  the  aatonishment  and  terror  of  the  country.  It  appears,  then,  that 
excessive  reproduction  is  rather  the  result  than  the  cause  of  migra- 
tion. It  has  also  been  suggested  that  the  course  taken  by  the  lem- 
mings follows  the  natural  decliyities  of  the  country,  but  a  reference  to 
Che  maps  will  show  that  m  that  case  nearly  all  the  Norwegian  mign^ 
lions  should  take  a  southerly  route,  which  is  by  no  means  the  case. 
On  the  contrary,  westward  at  Heimdalen  means  across  a  rapid  river, 
over  a  wide  lake,  and  up  a  steep,  rocky,  and  snowy  mountain,  and 
this  is  the  course  which  is  followed.  Now,  this  ends  eventually  in  the 
ocean,  and  thus  we  are  again  landed  at  the  question  from  which  we 
set  out.  After  all,  it  is  not  the  power  of  direction  which  is  so  remark- 
able; this  is  a  faculty  possessed  by  many  animals,  and  by  man  him- 
self in  a  savage  state.  A  young  dog  which  I  took  from  I^gland,  and 
then  from  my  home^in  Vaage  by  a  path  to  Heimdalen,  a  distance  of 
forty-six  miles,  ran  back  the  next  morning  by  a  direct  route  of  his 
ovra,  crossing  three  rapid  rivers  and  much  snow,  and  accomplishing  the 
distance  in  six  hours,  without  the  vestige  of  a  path.  This  same  dog 
afterward  repeated  the  feat,  but  followed  the  path,  and  took  two  days 
in  reaching  his  destination,  hindered  and  not  aided,  as  I  believe,  by 
bis  experience.  Herr  Palm^n,  indeed,  says,  Experience  guides  mi- 
gration, and  the  older  migrants  guide  the  younger,"  like  one  of  Mr. 
Cook's  personally-conducted  tours.  This  obviously  cannot  be  the 
case  with  the  lemmings. 

It  is  now  generally  admitted  that  instinct  is  merely  inherited  ex- 
perience, and  is,  therefore,  primarily  calculated  to  benefit  the  species, 
unless,  indeed,  circumstances  have  changed  meanwhile  more  rapidly 
than  the  structures  to  which  the  phenomena  of  instinct  are  due.  Now, 
the  lemmings  during  their  wanderings  pass  through  a  land  of  milk 
and  honey,  where,  if  their  instincts  could  be  appeased,  they  might 
well  take  up  a  permanent  abode ;  and  yet  they  pass  on,  while  their 
congener,  the  field-vole,  remains  in  quiet  possession  of  the  quarters 
from  which  he  was  temporarily  ousted.  It  is,  indeed,  almost  as 
strange  a  sight  to  see  the  holes,  the  deeply-grooved  runs,  and  the 
heaps  of  refuse,  of  these  restless  creatures,  which  have  passed  away 
but  yesterday,  as  it  is  to  see  the  Qelds  suddenly  become  alive  with  a 
new  and  boisterous  tenant,  who,  like  another  Ishmael,  has  the  hand 
of  all  men  against  him. 

Now,  if  we  compare  the  migration  of  the  lemmings  with  that  of 
our  more  figunUiar  swallows,  we  find  that  the  latter  obviously  seek  a 
more  genial  climate  and  more  abundant  food,  returning  to  us  as  surely 
as  summer  itself;  nor  do  they  ever,  so  far  as  I  know,  breed  on  their 
passage.  The  swifts,  which  stay  but  a  short  time  with  us,  remain  in 
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KoTway  1>arely  long  enoagh  to  rear  their  yonng  before  returning  to 
Africa,  It  is  diiBoult^  in  fact,  to  find  a  parallel  ease  to  that  of  the 
lemmings.  The  nearest  approach,  perhaps,  is  ailbrded  by  the  stran|^ 
immigration  of  Pallas's  sand-grouse  in  1868,  when  a  species  whose 
home  is  on  the  Tartar  steppes  journeyed  on  in  considerable  nnmbeni 
to  the  most  western  shores  of  Europe,  and  Tery  probably  many  pep- 
ished,  like  the  lemmings,  in  the  waves  of  the  Atlantic.  But  to  revert 
to  the  swallows,  which  annually  desert  Europe  to  visit  AiHca.  I«et 
us  suppose  that  these  birds  were  partial  migrants  only— that  is,  that 
jk  remnant  remained  with  us  after  the  departure  of  the  main  body — 
and  further  suppose  that  the  continent  of  Africa  were  to  become  sub- 
merged, would  not  many  generations  of  swallows  still  follow  their 
inherited  migratory  instincts,  and  seek  the  land  of  their  ancestors 
through  the  new  waste  of  waters,  while  the  remaining  stock,  unim- 
peded by  competition,  would  sooner  or  later,  according  to  the  sesBons, 
recruit  the  ranks  for  a  new  exodus  ?  It  appears  quite  as  probable 
that  the  impetus  of  migration  toward  this  lost  continent  should  be  re- 
tained as  that  a  dog  should  turn  round  befbre  lying  down  on  a  rag, 
merely  because  his  ancestors  found  it  necessary  thus  to  hollow  out  a 
conch  in  the  long  grass. 

Well,  then,  is  it  probable  that  land  could  have  existed  where  now 
the  broad  Atlantic  rolls  ?  All  tradition  says  so ;  old  Egyptian  records 
speak  of  Atlantis,  as  Strabo  and  others  have  told  us.  The  Sahara 
itself  is  the  sand  of  an  ancient  sea,  and  the  shells  which  are  found 
upon  its  surface  prove  that  no  longer  ago  than  the  Miocene  period  a 
sea  rolled  over  what  now  is  desert.   The  voyage  of  the  Challenger 
has  proved  the  existence  of  three  long  ridges  in  the  Atlantic  Ocean, 
one  extending  for  more  than  8,000  miles ;  and  lateral  spurs  may,  by 
connecting  these  ridges,  account  for  the  marvelous  similarity  in 
the  fauna  of  all  the  Atlantic  islands.  However,  I  do  not  suppose 
that  the  lemmings  ever  went  so  for  south,  though  they  are  found  as 
fossils  in  England;  but  it  is  a  remarkable  fact  that,  while  the  sound- 
ings off  Norway  are  comparatively  shallow  for  many  miles,  we  find  a 
narrow  but  deep  channel  near  Iceland,  which  probably  has  prevented 
the  lemming  from  becoming  indigenous  there,  although  an  Americaa 
species  was  found  in  Greenland  during  the  late  arctic  expedition.  If, 
as  is  probable,  the  Gulf  Stream  formerly  followed  this  deep  channel, 
its  beneficent  influence  would  only  extend  a  few  miles  from  the  coast, 
which  would  also  have  reached  to  a  great  distance  beyond  the  present 
shores  of  Norway,  and  thus  the  lemmings  would  have  acquired  the 
habit  of  traveling  westward  in  search  of  better  climate  and  more 
abundant  food ;  and,  as  little  by  little  the  ocean  encroached  on  the 
land,  the  same  advantages  would  still  be  attained.  And  thus,  too, 
we  find  an  explanation  of  the  fate  which  befolls  the  adventurous  wan- 
derers ;  for  we  have  already  seen  that  no  lake  deters  them,  and  that 
they  frequently  cross  the  iQords,  or  arms  of  the  sea,  in  safety.  Ko 
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doobt,  therefore,  they  oommit  themselves  to  the  Atlantic  la  the  belief 
that  it  is  as  passable  as  those  lakes  and  Qords  which  they  have  already 
anooessliilly  dared,  and  that  beyond  its  waves  lies  a  land  which  they 
are  never  destined  to  reach. 

The  sabmerged  continent  of  Lemaria,  in  what  is  now  the  Indian 
Ocean,  is  considered  to  afford  an  explanation  of  many  difBicnlties  in 
the  distribution  of  oiganic  life,  and  I  think  the  existence  of  a  Miocene 
Atlantis  will  be  fonnd  to  have  a  strong  elncidative  bearing  on  subjects 
of  greater  interest  than  the  migration  of  the  lemming.  At  all  events, 
if  it  can  be  shown  that  land  existed  in  former  ages  where  the  North 
Atlantic  now  rolls,  not  only  is  a  motive  fonnd  for  these  apparently 
saicidal  migrations,  but  also  a  strong  collateral  proof  that  what  we 
call  instincts  are  but  the  blind  and  sometimes  even  ]irejudicial  inheri- 
tance of  previously -acquired  experience.*— i\>pyfar  Science  Review, 

»»» 

MATCHES. 

Br  JOUN  A.  GABV£E,  A.B. 

AN  article  in  Tax  Popitlab  Scibhob  Mokthlt  of  last  November 
gave  an  interesting  account  of  the  early  history  of  fire,  showing 
how  that  important  element  was  obtained  in  primitive  times.  We  will 
now  consider  the  development  of  the  modem  art  of  extemporizing 
fire.  In  a  match-making  age  those  crude  and  ancient  processes  are 
regarded  with  curiosity,  but  that  they  ever  possessed  any  practical 
▼alue  is  scarcely  realised ;  while  the  use  of  our  prompt  and  cheap 
devices  for  producing  combustion  has  grown  to  be  such  a  matter  of 
course  that  a  thought  is  hardly  given  to  the  time  when  they  did  not 
exist.  During  the  whole  of  the  last  century,  however,  and  in  the  early 
part  of  the  present  century,  the  invention  of  a  safe  and  trustworthy 
agent  for  famishing  fire  was  regarded  as  one  of  the  great  wants  of 
the  age ;  and  fifty  years  ago  a  tinder-box  was  as  much  an  Indispen- 
sable article  of  household  economy  as  is  the  well«filled  matoh-eafe  to- 
day. The  sulphur>match  now  in  use  is  not  so  old  as  our  railroads,  and 
but  a  few  years  ago  there  occurred  frequent  examples  of  bums  caused 
by  the  explosion  of  the  match  and  the  projection  of  its  burning  pieces. 

Among  the  more  civilized  nations,  the  tinder-box,  with  the  flint 
and  steel,  became  known  in  the  fourteenth  century,  and  continued  to 
be  used,  notwithstandinj^  the  other  methods,  down  to  the  invention 
of  the  lucifer-match.  The  tinder  was  formed  by  the  partial  combus- 
tion of  a  linen  or  cotton  rag,  and,  being  ignited  by  striking  a  spark 
npon  it  from  the  flint  and  steel,  communicated  its  fire  in  turn  to  the 
match. 

When  phosphorus  was  first  discovered,  two  hundred  years  ago,  it 
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was  u^lized  in  London  by  rubbin<T  it  between  two  pieces  of  brown 
paper..  A  lire  was  produce«i  in  this  way,  which  lighted  a  splint  tipped 
with  sulphur.  Another  early  method  was  to  put  a  j)iece  of  |)hospho- 
rus  in  a  vial  and  stir  it  with  a  hot  ir(»n  wire,  after  wliich  the  vial  was 
corked  ti*i:hlly  for  use.  As  the  ])hosi)horus  was  partially  burned  in 
the  contined  ])ortion  of  the  air,  the  interior  of  the  vial  became  covered 
with  oxide  of  j)hosphorus.  When  a  light  was  desired,  a  sulphur- 
tipped  splint  was  dipped  into  the  bottle,  a  portion  of  the  phosphorns 
adhered  to  it,  and,  being  brought  into  the  air,  the  chemical  action 
between  the  two  substances  caused  a  tlanie  wliich  lighted  the  splint. 

When  chlorate  of  potash  is  mixed  with  loaf  sugar,  a  drop  of  sul- 
phuric acid  let  fall  on  the  compound  will  produce  a  brilliant  flame. 
This  principle  involved  the  next  stage  in  the  development  of  the 
match.  The  end  of  the  s])liut  was  tipped  with  the  mixture,  colored 
with  vermilion,  and  ignited  in  a  little  bottle  containing  asbestus  and 
sulphuric  acid.  The  various  ingredients  were  then  ])Ut  into  a  hand- 
some metal  case,  and  the  patent  was  ready  to  take  its  place  among  the 
wealthy;  for,  at  first,  a  single  case  of  a  hundred  sold  for  four  dollars 
and  seventy-five  cents.  There  were  certain  drawbacks  to  the  practical 
use  of  this  invention,  as  the  acid  would  become  weak  l)y  absorbing 
moisture  from  the  air,  and  the  match,  instead  of  producing  the  brilliant 
flame  expected,  merely  smouldered  and  spurted  the  acid  about,  to  the 
detriment  of  good  clothes  and  a  peaceful  disposition.  As  a  stroke  of 
economy,  such  a  wetted  match  was  occasionally  put  back  among  the 
rest  for  future  use ;  but,  coming  in  contact  with  one  more  energetic, 
it  ignited  the  latter,  and  thus  the  whole  collection  was  lighted  at  once 
and  shot  out  in  all  directions.  From  this  dip-splint,  oxymuriate  match, 
or  instantatieous  light-I^Xy  as  it  was  variously  termed,  lucifers  trace 
tbeir  lineal  descent. 

John  Walker,  an  Englishman,  is  generally  supposed  to  have  in- 
vented lucifer-matches  in  1829,  The  first  real  friction-match  was 
made  in  England  in  1832,  and  was -a  compound  of  chlorate  of  potash 
and  sulpburet  of  antimony.  It  was  ignited  by  strong  compression 
between  two  pieces  of  sand-paper,  and,  as  a  natural  consequence,  the 
beads  frequently  flew  off  in  all  directions.  A  year  or  two  later,  phos- 
phorus was  substituted  for  the  antimony ;  the  matches  were  called 
"  congreves,"  and  the  composition  continncd  to  be  improved  by  using 
other  constituents  for  part  of  the  chlorate  of  potash. 

The  ease  with  which  phosphorus  is  ignited  by  friction  has  caused  it 
to  be  employed  universally  in  the  manufacture  of  matches.  The  partic- 
ular proportions  and  the  exact  ingredients  which  make  up  the  head 
of  the  match  are  Jealously  guarded  by  the  manufacturers,  each  one 
claiming  some  advantage  over  the  others.  From  one-twelfth  to  one- 
tenth  is  laid  down  as  the  best  proportion  of  phosphorus  to  be  em* 
ployed.  Glue,  gum,  or  similar  substances,  are  used  for  causing  the  com- 
position to  adhere  to  the  splint.  The  use  of  glue  is  objectionable,  as  it 
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Mrbooliet  ud  prerantt  oombnition.  In  preparing  the  oonip<miid,  the 
BuieQegmoiis  iabitanee  »  dinoWed  in  water  till  it  Meomee  the  ooniitt* 
ency  of  thin  eirop.  After  it  ii  beftted,  the  pboephome  it  added  in 
snudl  pieoet,  sod  theronghlf  incorporated  by  mbbing  till  cold.  If  it 
were  left  in  tbia  oonditioD,  bowe?er,the  maaa,  upon  becoming  cold, 
would  prevent  the  admiasion  of  air  and  binder  eomboation.  Some 
additional  snbstAoce  is  necessary  to  supply  the  oxygen  to  it,  such  as 
red-lead,  saltpetre,  or  chlorate  of  potash.  Coloring-matter  is  also 
usaally  put  into  the  solution :  vermilion,  if  the  tips  are  to  be  red  ; 
Prussian  blue,  if  they  are  to  be  blue,  etc.  in  making  sulphur-matches, 
the  ends  of  the  splints  lire  tirst  dippe<l  into  melted  8ulj)hur,  and  after- 
ward touched  to  the  surface  of  the  phosphorus-paste.  In  lighting  such 
a  match,  the  process  is  as  follows  :  the  coating  of  the  head  is  hroken 
by  friction,  the  pho8|)horu8  is  kin<lled,  and  the  heat  of  its  eoniluistion 
decomposes  the  salts;  these,  in  their  decomposition,  evolve  oxygen, 
which  provides  the  fuel,  inert  ases  the  heat,  and  causes  the  ignition  of 
the  sulphur,  which  in  turn  intlarnes  tiie  wood.  The  temperature  re- 
quired for  kindling  matehes  varies  from  150°  to  100^  Fahr.  The 
sulphur  is  what  causes  the  peculiar  britiistone-odor.  Instead  of  sul- 
phur, stearin,  stearic  acid,  or  paratlin,  is  used  in  the  better  kinds  of 
matches.  They  hum  more  readily  than  the  sulphur-matches,  as  the 
fattv  matter  and  wood  take  fire  to.rether,  while  in  the  others  the  sul- 
phur  must  first  be  consumed  before  the  wood  is  ignited.  The  matches 
soaked  in  fattv  matter  also  burn  wilh  a  eUarer  and  brii'liter  lisjrht,  and 
are  free  from  the  disagreeable  odor  due  to  the  sulphur.  A  coating  of 
varnish  is  sometimes  employed  to  protect  the  head  from  moisture. 

Before  a  box  of  matches  can  be  sold,  it  has  passed  through  about 
forty  different  processes,  twenty  for  the  matches  and  as  many  for  the 
box.  The  wood  used  for  the  splints  is  commonly  white-pine,  free  froiu 
knots.  Other  woods  are  also  occasionally  employed,  as  beech,  birch, 
wilh)W,  poplar,  and  cedar.  Much  of  the  wood  for  this  ])ur|>ose  is 
brought  from  Canada,  and  the  match-manufacture  is  assuming  such 
large  proportions  that  it  is  making  serii»us  inroads  into  the  sup}>1y  of 
clear  white-pine  timl)er  needed  tor  other  purposes.  Formerly,  the 
Bpiinta  were  cut  by  hand,  and  the  composition  was  applied  by  the 
same  means.  Separate  factories  are  now  commonly  employed  for  mak- 
ing the  splints,  and  the  entire  labor  is  performed  1)y  machinery.  As 
the  manufacturers  do  not  allow  visitors  in  their  bui Mings,  it  is  impos- 
sible to  describe  exactly  the  machinery  or  the  methods  employed.  By 
one  process,  the  pine-wood  is  reduced  to  two-inch  |)lanks,  which  are 
ent  into  blocks  the  length  of  the  ordinary  match.  These  are  pnt  into 
a  small  machine,  which  at  each  stroke  cuts  off  twelve  splints,  and  at 
the  following  stroke  delivers  them  npon  an  endless  chain,  which  car- 
ries them  to  a  salphnr-bath,  where  a  wheel,  revolving  in  the  snlphnr, 
coats  their  ends  as  they  pass ;  farther  on,  a  similar  wheel  applies  the 
phosphoms.  In  this  condition  the  matches  are  brought  back  across 
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the  room,  delivered  ia  trayt  near  the  oottiDg-maohme,  and  thence  seat 
to  the  packing-room.  In  wax-matches,  or  vestas,  the  oompoeition  la 
attached  to  a  few  ootton-threads  immersed  in  a  mixture  of  paraffin 
and  stearin.  One  or  two  hundred  of  these  wioka  are  rolled  around  a 
cylinder  and  separated  by  a  comb.  They  pass  through  a  hath  of 
melted  wax  and  are  afterward  drawn  through  holes  in  a  metal  framo^ 
which  renders  the  tapers  smooth,  cylindrioai,  and  of  the  proper  sixe 
and  shape.  A  meohanioal  knife  cuts,  at  one  time,  all  the  wioks  accord- 
ing to  the  determined  length,  from  one  to  one  and  a  quarter  ineb, 
after  which  the  paste  is  applied  to  their  ends  with  great  rapidity. 

In  the  manufacture  of  matches  mudi  trouble  has  been  occasioned 
by  the  use  of  phosphorus,  as  its  fumes  attack  the  teeth  of  the  work- 
men, and  give  rise  to  a  disease  known  as  caries  of  the  jaw-bonea. 
In  some  of  the  small  and  poorly-managed  factories  the  men  and  ehil- 
dren  are  never  firee  from  the  fumes ;  their  clothes  and  breath  are  lu- 
minous in  the  dark,  and  in  the  daytime  white  fumes  may  be  seen 
escaping  from  them  whenever  they  are  seated  by  the  fire.  Hie  phoe- 
phorus  first  attacks  a  decayed  tooth,  causing  pain  which  constantly 
becomes  greater.  The  gums  are  sore,  the  face  swollen,  and  the  teelli 
finally  drop  out.  The  suffering  is  excruciating,  the  patient  finds  little 
relief  for  months  or  years,  and,  in  a  severe  case,  there  is  loss  of  one 
or  both  jaw-bones,  hindering  mastication  and  ending  in  death.  So 
alarming  did  this  disease  become  in  Germany  at  one  time  that  it  at- 
tracted the  attention  of  the  Government  No  antidote  has  yet  been 
discovered ;  but  it  can  be  prevented  to  a  great  extent  by  ventilation 
and  cleanliness.  We  have  inquired  of  several  of  the  leading  American 
manu&oturers  in  regard  to  the  subject,  and  all  say  that  their  work- 
men are  not  troubled  in  this  manner.  No  examination  of  their  teeth  is 
enforced,  the  men  being  merely  warned  as  to  the  consequences  before 
they  begin  their  work. 

Partly  as  a  remedy  for  this  evil,  the  red  or  amorphous  phosphorus 
was  substituted  for  the  ordinary  variety.  This  possesses  neither  odor 
nor  taste,  is  not  poisonous,  and  can  be  handled  with  safety.  The  dan- 
ger arising  from  the  use  of  matches  was  mi^nified,bacause  they  could 
sometimes  be  seen  in  the  dark,  were  liable  to  ignite  on  a  warm  shel^ 
and  were  poisonous  to  such,  an  extent  that  children  had  been  killed  by 
using  them  as  playthings.  From  red  phosphorus  resulted  the  safety- 
match.  Many  attempts  were  made  to  fonn  a  paste  with  red  phos- 
phorus and  dilorate  of  potash  without  success,  and  finally  the  paste 
and  phosphorus  were  separated.  The  heads  now  consist  of  a  pasty 
mass  composed  mainly  of  sulphuret  of  antimony  and  chlorate  of  pot- 
ash. The  red  phosphorus,  mixed  with  very  fine  sand  or  other  sub- 
stance, is  glued  to  t^e  box  in  which  the  matches  are  contained.  It  is 
impossible  to  light  such  matches  by  friction  upon  any  common  rough 
surface,  though  they  at  once  burst  into  flame  when  rubbed  upon  the 
phosphorus  composition  on  the  box.  They  can  sometimes  be  lighted 
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without  application  to  the  phosphorus  011  tlic  box,  by  drawing  them 
several  times  with  long  sweeps  over  such  surfaces  as  glass,  ebony, 
etc.  When  they  were  first  introduced  into  England  the  use  of  any 
other  kind  in  the  public  buildings  was  forbidden  by  a  special  act  of 
Parliament.  Their  manufacture  has  been  encouraged  in  several  Euro- 
pean  countries,  and  in  times  past  their  use  has  by  some  govfrnments 
been  enjoined  by  law.  These  matches  are  also  called  "  hygienic,"  be- 
cause they  can  be  put  into  the  mouth  without  danger. 

Another  kind  of  safety-match,  which  has  nev-er  come  into  general 
use,  contained  the  phosphorus  at  one  end  and  the  chlorate  of  potash 
nt  the  other.  The  match  is  lighted  by  breaking  it  in  halves  and  rub- 
bing  the  two  ends  together. 

In  Switzerlauil,  safety-matches  are  almost  the  only  ones  in  the 
market,  and  in  Sweden  they  are  largely  manufactured  for  exporta- 
tion. A  firm  in  New  York  imported  the  latter  for  many  years,  but 
the  customs-duty  was  so  high,  ahd  the  demand  so  slight,  that  the  busi- 
ness was  abandoned.  One  of  the  former  partners  slated  that,  if  the 
American  people  would  show  any  desire  for  the  matches,  he  could 
furnish  them  much  cheaper  than  the  matches  produced  in  this  coun- 
try, as  in  Sweden  the  materials  are  provided  at  a  very  trifling  ex- 
pense. But,  as  he  expressed  it,  "  an  American  prefers  to  put  his  hand 
into  his  pocket,  take  out  a  match,  and  strike  it  on  his  pantaloons  or 
shoe,  to  economizing  by  carrying  them  around  in  the  box  in  which  he 
bays  them.  And  you  could  never  get  the  Irish  servants  here  to  use 
tafety-matches  unless  you  had  the  priest  on  your  side." 

Factories  for  the  production  of  safety-matches  were  established  in 
New  York,  Boston,  and  other  places,  but  they  have  all  failed  with  the 
exception  of  one  in  Erie,  Pennsylvania,  which,  with  the  assistance  of 
some  of  the  wax  and  parlor  manufacturers,  easily  supplies  the  demand 
created  in  this  country.  Those  made  by  Bryant  &  May,  in  England, 
are  also  found  in  the  shops  here.  The  great  objection  to  safety- 
matches  seems  to  be  due  to  the  fact  that  they  are  so  difficult  to  carry 
about. .  lu  France  they  are  regarded  with  great  disfavor  by  the  popu- 
lation. No  one  cares  to  be  troubled  with  an  angular  box  which  he 
must  hold  in  his  hand  till  he  has  lighted  his  match ;  and  it  is  impossi- 
ble to  put  the  phosphorus  compound  on  a  small  pocket  match-saie,  as 
the  surface  is  not  sufficiently  great,  and  the  phosphoras  soon  rubs  ofil 

A  gentleman  who  has  been  employed  in  the  manufacture  of  safety- 
matches  expressed  it  as  his  opinion  that  they  are  the  most  dangerous 
matches  made.  For  in  the  majority  of  cases,  when  a  match  is  struck, 
some  of  the  phosphorus  on  the  box  Hies  off,  and,  being  highly  inflam- 
mable, if  it  meets  with  any  combustible  substance,  it  always  gives 
rise  to  a  danger  of  fire.  If  lighted  where  the  phosphoms  can  fall 
upon  the  carpet,  the  result  is  the  same  as  though  the  carpet  were  ex- 
posed to  the  sparks  of  a  fire.  There  is  also  a  certain  degree  of  temp- 
tation offered  to  those  who  mannfiscture  these  matches.  This  consists 
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in  putting  a  small  quantity  of  phosphorus  into  the  heads  to  make 
them  ignite  more  easily  when  brought  into  contact  with  the  phos- 
phorus on  the  box.  This  fraud  has  actually  been  carried  into  effect 
in  Northern  Germany,  and,  although  nothing  of  the  kind  has  been 
discovered  in  tbis  country,  the  fact  that  it  may  be  will  probably  in- 
crease their  unpopularity.  The  safety-match  has  certainly  had  time  to 
win  its  way,  as  old  variety  of  it  existed  in  Switzerland  at  a  period 
when  other  parts  of  the  world  were  Still  occupied  with  the  flint  and 
BteeL  It  ha»  been  claimed  for  these  matches  that  they  are  better  able 
to  resist  moisture  than  other  varieties.  The  reason,  however,  is  not 
apparent,  as  the  heads  are  composed  of  salts,  which  are  affected  by 
water  in  the  manner  of  all  saline  substances.  It  may  be  stated  as  a 
general  rule  that  those  matches  are  safest  which  require  considerable 
friction  for  ignition,  and  which,*  when  lighted,  furnish  merely  beat 
enough  to  kindle  the  splints.  The  safest,  probably,  are  those  in  which 
a  considerable  part  of  the  compound'  is  formed  of  snlphnr,  as  it  re- 
quires more  than  usual  friction  to  light  them.  They  are  also  a  quiet 
matcli,  and  in  lighting  do  not  scatter  any  part  of  the  head  about. 
But  they  kindle  slowly,  and  the  sulphurous  fames  always  render  them 
objectionable.  They  can  also  be  lighted  so  conyeniently  by  rubbing 
them  on  the  wall  that  a  great  temptation  is  held  out  to  serranta  to 
dbfigure  the  appearance  of  a  room  in  this  way. 

About  twenty  yearn  ago  parlor-matches  began  to  be  mannfiustured 
and  have  ever  since  been  growing  in  favor.  No  sulphur  is  used  in 
them,  and  in  their  freedom  from  odor,  their  convenience  and  rapidity 
in  lighting,  they  have  a  decided  advantage  over  all  others.  Their 
noisy  explosion  is  occasioned  by  chlorate  of  potash,  and  may  be  pre- 
vented by  substituting  nitrate  of  potash.  They  are  said  to  be  superior 
to  the  German  match,  owing,  perhaps,  to  the  fact  that  they  are  not 
coated  with  varnish.  They  seem  to  have  attained  their  greatest  pop- 
ularity in  the  Western  and  Southern  States,  and  are  used  pretty  gen- 
erally among  the  wealthier  classes.  Swift  &  Courtney,  who  have 
^Mstories  in  four  different  cities,  manufacture  about  1,600  gross  of 
these  daily,  and  state  that  the  demand  for  them  is  constantly  in- 
creasing. They  ara  nearly  half  agaui  as  expensive  as  the  sulphur- 
match,  and  grocers  and  retail  jobbers  are  inclined  to  increase  tbdr 
price.  There  is,  however,  but  a  small  difference  between  the  cost  of 
matches  with  sulphur  and  those  in  which  stearic  acid  is  used,  as  much 
more  sulphur  is  required  than  stearic  acid.  They  partake  of  the  same 
danger  that  attends  the  employment  of  the  safety-match,  for  if  they 
are  tipj^cd  too  profusely  the  burning  material  will  scatter  to  some  dis- 
tance. Thoy  take  fire  easily  if  any  one  happens  to  step  upon  them, 
and  require  to  be  guarded  carefully  where  there  are  children.  But  • 
the  dauuer  lV(»ni  tlicir  use  is  not  alarming,  and  insurance  companies 
make  but  little  distinction  in  their  rates  between  these  and  others.  It 
is  a  mistaken  idea  that  the  invention  of  matches  has  caused  much  dif- 
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ference  in  the  number  of  fires ;  and,  if  a  certain  kind  of  match  is  pre- 
ferred for  its  convenience,  it  will  not  be  abandoned  beoanse  it  bas  an 
extra  element  of  danger.  Fires  may  result  from  the  OTertnmiug  of  a 
-  box  by  a  cat  or  dog,  or  by  the  gnawing  of  the  ends  of  matches  by  rats 
or  mice ;  but  these  occurrences  are  exceptional,  and  rarely  happen. 

There  is  said  to  be  only  one  factory  in  America  where  wax-matches 
are  now  produced.  This  has  been  established  within  the  last  few 
years,  is  running  altogether  with  French  machinery,  and  Is  supplying 
a  growing  demand.  The  makers  of  wax-matches  do  not  come  into 
competition  with  other  manufacturers,  but  find  their  custom  among 
those  who  are  attracted  especially  by  the  novelty  and  pleasing  ap- 
pearance of  the  matches.  Their  higher  cost  prevents  them  from  com- 
ing int^  general  use,  and  the  fact  that  there  is  a  monopoly  in  their 
manufacture  exerts  some  influence  in  regard  to  the  price.  Great  care 
is  taken  in  the  designs  for  the  boxes,  and  no  pains  are  spared  to  make 
them  ornamental  and  attractive.  Improvements  and  new  patents  are 
constantly  being  made  in  them.  The  most  recent  variety  has  a  small 
hole  in  the  lid  which  acts  as  a  candlestick.  As  soon  as  the  match  is 
lighted,  the  unburned  end  is  inserted  in  the'  lid  of  the  box,  and  an 
illumination  is  provided  which  lasts  according  to  the  length  of  the 
taper.  The  usual  wax-match  gives  a  fine  light,  which  continues  one 
or  two  minutes — that  is,  four  or  five  times  as  long  as  wooden  matches. 
This  can  be  increased  with  their  length,  and  a  very  respectable  im- 
promptu candle  may  be  obtained  by  tlie  contrivance  referred  to.  Fur- 
ther attractions  arc  provided  by  arranging  the  differently-colored 
heads  according  to  curious  and  artistic  devices.  They  can  bo  pur- 
chased, having  a  composition  resembling  the  parlor-matcli,  or  in  the 
form  of  safety-mat  dies.  All  wax-matches  must  be  made  so  that  they 
will  take  tire  upon  slight  friction  on  account  of  the  lef^s  resistance 
afforded  by  the  body  of  the  match;  but  thev  are  not  on  this  account 
any  more  dangerous  than  the  parlor-match.  Though  sometimes  used 
by  smokers,  they  are  not  well  suited  to  this  purpose,  as  in  lighting  a 
cigar  the  fatty  matter  can  be  detected  by  the  taste. 

The  Japanese  have  contributed  their  stock  of  curiosities  to  this 
department  also.  They  have  a  variety  of  j)aper  matches,  which  burn 
with  a  small,  scarcely  luminous  flame,  forming,  as  the  combustion  ad- 
vances, a  red-hot  ball  of  glowing  saline  matter.  When  the  match  has 
been  partly  consumed,  a  succession  of  bright  sparks  shoots  out  from 
the  head,  and  gradually  a  brilliant  scintillation  is  formed  similar  to 
that  observed  in  burning  a  steel  spring  in  oxygen,  only  much  more 
delicate,  the  separate  sparks  branching  out  in  beaut  il'ul  forms.  These 
matches  are  composed  of  car>)on,  nitre,  and  sulphur,  and  there  has 
been  no  difticulty  in  imitatiufr  them. 

3Iany  efforts  have  been  made  to  construct  the  heads  of  matches 
without  phosphorus.  There  is  a  match  in  Germany  at  the  present 
time  in  which  this    >iult  has  been  reached,  but  none  of  the  cases  dis- 
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covered  seem  to  be  perfectly  MtUfsotory.  Dr,  Jettel  has  made  a 
carefxil  examination  of  the  Bubject,  and  has  arrived  at  the  oonclnsion 
that  the  ingredients  prepared  to  take  the  place  of  pbosphoms  render 
the  match  more  difficult  to  ignite,  while  they  are  not  perfectly  harm- 
less, but  merely  less  dangerous.  They  are  more  MDsitive  to  moisture ; 
it  is  more  difficult  for  the  maker  to  secure  a  satisfactory  result ;  and 
hence  more  expensive  for  the  buyer.  The  Germans  in  nearly  all  their 
matches  use  a  much  smaller  j^roportion  of  phosphorus  than  is  done 
elsewhere,  but  the  material  must  yet  be  found  which  will  take  its 
place  entirely. 

Accidents  may  be  occasioned  by  throwing  half-burned  matches 
carelessly  aside,  and  allowing  them  to  smoulder  near  combustible  sub- 
stances. Various  chemical  solutions  have  been  compounded  in  which 
the  match  is  to  be  soaked,  so  that,  as  soon  as  it  is  blown  out,  tlie  fiery 
mass  of  carbon  will  become  black.  Solutions  of  this  kind  are  alum, 
borax,  Glauber  salts,  or  Epsom  salts.  Matches  thus  prepared  are,  of 
course,  rendered  more  expensive. 

While  so  much  has  been  accomplished  in  the  way  of  getting  a 
quick  fire  without  exertion,  there  is  still  room  for  considerable  im- 
provement. A  safety-matcli  l)as  yet  to  be  invented  which  will  con- 
tain the  entire  composition  on  its  own  head.  A  water-proof  match  is 
desired,  but  has  never  been  invented.  There  are  firms  which  repre- 
sent that  they  make  water-proof  matches,  and  the  scientific  journals 
contain  from  time  to  time  receij)t8  to  effect  this  purpose.  But  they 
arc  not  proof  to  water  in  the  sense  in  wliich  that  is  generally  under- 
stood. Most  matc  hes  may  be  put  into  tlie  mouth  or  dipped  into  water 
for  an  instant,  but  none  of  tliem  will  bear  a  drenching  or  continued 
exposure  to  a  moist  atmosphere.  I'lic  safety-match  is  objectionable 
for  several  reasons,  the  parlor-match  frc  ni  its  tendency  to  scatter 
about  bits  of  the  head,  and  the  sulphur-match  from  its  brimstone-odor. 

Matches  have  been  made  in  which  camj^hor  and  frankincense  were 
mixed  with  the  paste,  and  the  wood  of  the  mateli  was  of  cedar,  so 
that  an  agreeable  odor  was  diffused  in  L'etting  a  light.  So  the  time 
may  come  when  the  fashionable  match,  in  addition  to  its  other  excel- 
lent qualities,  will  have  such  u  delicate  fragrance  that  it  will  be  a 
pleasure  merely  to  light  it. 

In  1864  the  Government  required  a  one-cent  stamp  to  be  placed  on 
every  package  of  matches.  In  anticipation  of  the  lax  a  large  quan- 
tity had  been  manufactured,  so  that  for  the  first  two  years  the  legiti- 
mate revenue  was  not  derived.  In  1865  tho  receipts  obtained  in 
this  manner  amounted  to  about  ^1,000,000,  but  since  then  they  have 
greatly  increased,  so  that  the  stamp-tax  now  forms  a  large  part  of  the 
cost.  In  comparison  with  other  branches  of  business  this  product  of 
industry  jirobably  aflords  the  largest  revenue  accruing  under  the  ex- 
cise. Owing  to  this  tax  several  large  firms  eitlier  failed  or  retired  ; 
aud  at  the  present  time  the  manufacturer  of  sulphur-matches,  by  the 
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greatest  care  and  economy,  secures  bat  a  small  margin  on  his  sales. 
A  heavy  tax  of  this  kind  is  liable  to  defeat  its  own  object,  as  is  exem- 
plitied  by  numerous  facts.  Thus,  in  1 865,  mutches  were  imported  into 
tlie  United  States  from  New  Brunswick,  and  sold  in  packages  suitable 
for  the  retail  trade  without  paying  any  tax  under  the  internal-revenue 
law.  When,  a  few  years  ago  in  England,  a  stamp-duty  was  put  upon 
matches,  the  opposition  was  so  violent  that  the  attempt  had  to  be 
abandoned. 

In  1872  the  French  (iovernment,  desiring  an  additional  source  of 
revenue,  determined  to  extract  it  from  their  matches.  They  therefore 
let  to  a  single  great  company  the  sole  right  of  making  them  for 
twenty  years,  and  agreed  to  buy  up  all  the  old  factories  and  furnish 
the  company  with  new  ones.  In  return  the  latter  was  to  pay  a  tixed 
rent  of  $3,200,000  per  annum.  It  was  furthermore  stipulated  that  the 
price  of  the  matches  should  not  be  raised,  but  the  company  is  already 
accused  of  treating  this  as  a  dead  letter.  The  matches  are  said  to  be 
80  bad  that  they  will  liardly  light,  and  the  j)easants,  instead  of  buying 
them,  use  a  match  of  home-manufacture,  made  by  steeping  hemp  in 
sulphur.  Great  trouble  and  expense  have  been  incurred  by  tlie  state; 
the  company  has  been  despotic  and  unable  to  fulfill  its  obligations;  a 
proposition  has  been  made  and  re  jected  on  the  part  of  the  Government 
to  reduce  the  rent  one-half;  and  the  probabilities  are,  that  the  lease 
will  expire  before  the  time  agreed  upon. 

The  extent  to  which  the  manufacture  of  matches  is  carried  can  be 
but  faintly  indicated  by  means  of  figures.  The  demand  for  them  in 
Great  Britain  is,  on  an  average,  eight  daily  for  each  individual ;  in 
Belgium,  nine  per  head;  and,  for  Europe  and  North  America,  the  en- 
tire average  is  six  for  every  inhabitant.  To  meet  this  demand  matches 
are  produced  by  the  million,  and  the  waxed  taper,  before  divisioji  into 
small  pieces,  is  measured  by  tlie  mile.  It  is  stated  that  one  pound  of 
phosphorus  is  sufficient  for  1,000,000  matches,  though  the  proportion 
varies  greatly.  In  France  there  are  consumed  for  this  purpose  70,000 
pounds  of  phosphorus  every  year.  The  largest  makers  are  in  Austria, 
two  of  whom  use  twenty  tons  of  phosphorus  per  annum,  and  produce 
nearly  45,000, 000,000  matches.  One  firm  in  New  York  uses  annually 
700,000  feet  of  choice  white-pine  timber,  100,000  pounds  of  sulphur, 
and  150  tons  of  straw-board  for  their  boxes.  Large  quantities  are  ex- 
ported from  the  United  States  to  the  East  and  West  Indies,  China, 
South  America,  and  other  countries.  At  the  census  taken  here  in 
1870  there  were  found  to  be  75  establishments  engaged  in  the  busi- 
nesB,  and  the  value  of  the  prodaots  for  that  year  was  $3,540,000. 
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THE  IMPOBT  OF  PROTOPLASM.- 

Br  MICHAEL  F08TEB,  M.  J).,  F.  B.  S. 

AMONG  the  sitnpkr  organisms  known  to  biologists,  perhaps  the 
most  simple  as  well  as  the  most  common  is  that  "Nvhieh  has  re- 
ceived the  name  of  Ama?lja.  There  are  many  varieties  of  uma'l  a, 
and  probably  many  of  the  forms  which  liave  been  described  are,  in 
reality,  merely  amabiform  pliases  iji  the  lives  of  certain  animals  or 
plants;  but  they  all  possess  the  same  general  characters.  Closely 
resembling  the  white  corpuscles  of  vertebrate  blood,  they  are  wholly 
or  almost  wholly  composed  of  unditierenliated  jirotoplasm,  in  the 
midst  of  wliich  lies  a  nucleus,  though  this  is  sometimes  absent.  In 
many  a  distinction  may  be  observed  between  a  more  solid  external 
layer,  or  tciusarCy  and  a  more  fluid  granular  interior,  or  tnJoaarc  ;  but 
ill  others  even  this  primary  difierentiation  is  wanting.  By  means  of  a 
coDtiuually  occurring  flux  of  its  protojjlasmic  substance,  the  amoeba 
is  enabled  from  moment  to  moment  not  only  to  change  its  form,  but 
also  to  shift  its  position.  By  flowing  round  the  substanfes  which  it 
meets,  it,  in  a  way,  swallows  them;  and,  having  digested  and  absorbed 
such  parts  as  are  suitable  for  food,  ejects  or  rather  flows  away  from 
tlie  useless  remnants.  It  tlms  lives,  moves,  eats,  grows,  and  after  a 
time  dies,  having  been  during  its  whole  life  hardly  anything  more 
than  a  minute  lump  of  protoj)lasm.  Hence  to  the  physiologist  it  is 
of  the  greatest  interest,  since  in  its  life  the  problems  of  physiology 
are  n  duced  to  their  simplest  forms. 

Kow,  the  study  of  an  amoeba,  with  the  help  of  knowledge  gained 
by  the  examination  of  more  complex  bodies,  enables  us  to  slate  that 
the  undifferentiated  protojdasm,  of  which  its  body  is  so  largely  com- 
posed possesses  certain  fundamental  vital  properties: 

1,  Tt  IS  coNTKAcrriLE. — There  can  be  little  doubt  that  the  changes 
in  the  protoplasm  of  an  ama^ba,  which  bring  about  its  peculiar  "  amoe- 
boid" movements,  are  identical  in  their  fundamental  nature  with  those 
which,  occurring  in  a  muscle,  cause  a  contraction  ;  a  muscular  con- 
traction is  essentially  a  regular,  an  amoeboid  movement  an  irregular 
flow  of  ,  protoplasm.  The  body  of  the  amoeba  may  therefore  be  said 
to  be  contractile. 

2.  It  is  TSRrrABLB  Airo  automatic — When  any  disturbance,  such  as 
contact  with  a  foreign  body,  is  brought  to  bear  on  the  amoeba  at  rest, 
movements  result.  These  are  not  passive  movements,  tlie  effects  of 
the  push  or  pull  of  the  disturbing  body,  and  therefore  proportionate 
to  the  force  employed  to  cause  them,  but  active  manifestations  of  the 
contractility  of  the  protoplasm ;  that  is  to  say,  the  disturbing  cause  or 

>  From  tlie  Introduction  to  K.  Foster's  Text-Book  of  Physiology.'* 
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stimolas  sets  free  a  certain  amount  of  energy  previoosly  latent  in  the 
protoplasm,  and  the  energy  set  free  takes  on  the  form  of  movement. 
Any  living  matter  which,  when  acted  on  by  a  stimnlas,  thus  suifers 
an  explosion  of  energy,  is  said  to  be  irritable.**  The  irritability 
may,  as  in  the  ammba,  lead  to  movement ;  bat  in  some  cases  no  move* 
ment  follows  the  application  of  the  stimnlns  to  irritable  matter,  the 
energy  set  free  by  the  explosion  taking  on  some  other  form  (heat, 
etc.)  than  movement.  Thus  a  snbstance  may  be  irritable  and  yet  not 
oontractile,  thongh  contractility  is  the  most  common  manifestation  of 
irritability. 

The  amceba  (except  in  its  prolonged  quiescent  stage)  is  rarely  at 
rest.  It  is  almost  continnally  in  motion*  The  movements  cannot  al- 
^  ays  be  referred  to  changes  in  snrronnding  drcnmstances  acting  as 
stimnli ;  in  many  cases  the  energy  is  set  free  in  conseqaence  of  in* 
temal  changes,  and  the  movements  which  result  are  called  sponta- 
neoos  or  antomatic '  movements.  We  may,  therefore,  speak  of  the 
protoplasm  of  the  amoeba  as  being  irritable  and  antomatic 

8.  It  D  BBOBFimB  AND  A88IMILATIVX. — Certain  substances  serv- 
ing as  food  are  received  into  the  body  of  the  amcsba,  and,  bemg  there 
in  large  measnxe  dissolved,  become  part  and  parcel  of  the  body  of  the 
amcsba— become,  in  fact,  f^sh  protoplasm. 

'  4.  It  n  mTABOUO  aitd  sscbbtobt. — Pioari  pcum  with  the  recep- 
tion of  new  material,  there  is  going  on  an  ejection  of  old  material,  for 
the  increase  of  the  amceba  by  the  addition  of  food  is  not  indefinite. 
In  other  words,  the  protoplasm  is  continually  undergoing  chemical 
change  (metabolism),  room  being  made  for  the  new  protoplasm  by  the 
breaking  up  of  the  old  protoplasm  into  products  which  are  cast  out 
of  the  body  and  got  rid  of.  These  products  of  metabolic  action  have, 
in  all  probability,  subsidiary  uses.  Some  of  them,  for  instance,  we 
have  reason  to  think,  are  of  value  in  the  solution  and  preliminary 
changes  of  the  raw  food  mechanically  introduced  into  the  body  of  the 
amcsba ;  and  hence  are  retained  within  the  protoplasm  for  some  little 
timeb  Such  products  are  generally  spoken  of  as  secretions.*'  Others, 
which  pass  more  rapidly  away,  are  generally  called  **  excretions.**  The 
distfnetion  between  the  two  is  an  unimportant  and  frequently  acci- 
dental one.  The  energy  expended  in  the  movements  of  the  amoeba  is 
supplied  by  the  chemical  changes  going  on  in  the  protoplasm  by  the 
brealdtig  up  of  bodies  possessing  much  latent  energy  into  bodies  pos- 
sessing less.  Thus  the  metabolic  changes  which  the  food  undergoes 
in  passing  through  the  protoplasm  of  the  amoeba  (as  distinguished 

'  This  word  hu  iMently  aoqulred  a  meaning  almost  exMfly  oppoeite  to  that  which  it 

originally  bore,  and  an  automatic  action  is  now  by  many  understood  to  mean  nothing 
more  than  an  action  produced  by  some  machinery  or  other.  In  this  work  I  use  it  in  the 
older  aensef  as  denoting  an  action  of  a  body,  the  causes  of  which  appear  to  lie  in  the 
tiody  Uad£  IfeMau  pf^erable  to  **ipoiitaneouB,"  iaaainiich  as  it  does  not  necessarily 
curj  wHb  H  th«  idcft  of  irr^gukotty,  and  bean  no  refiBNnoe  to  a  **wUL" 
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from  the  undigested  stuff  mechanioally  lodged  for  a  while  in  the  body) 
are  of  three  classes :  those  preparatory  to  and  cnlminatiDg  in  the  con- 
▼ersion  of  the  food  into  protoplasm;  those  concerned  in  the  dis- 
charge of  energy ;  and  those  tending  to  economize  the  immediate  prod- 
ucts of  the  second  class  of  changes  by  rendering  them  more  or  less 
useful  for  the  irsL 

5.  It  18  BESPisATOBT. — ^Takcn  as  a  whole,  the  metaliolio  changes 
are  preeminently  processes  of  oxidation.  One  article  of  food— 4.  e.,  one 
substance  taken  into  the  body,  viz.,  oxygen — stands  apart  from  all 
the  rest;  and  one  product  of  metabolism  peculiarly  associated  with 
oxidation — viz.,  carbonic  acid — stands  also  somewhat  apart  from  all 
the  rest.  Hence,  the  assumption  of  oxygen  and  the  excretion  of  car- 
bonic acid,  together  with  such  of  the  metabolic  processes  as  are  mure 
especially  oxidative,  are  frequently  spoken  of  together  us  constituting 
the  respiratory  processes. 

6.  It  is  reproductive. — The  iinlividuul  uuia'ba  represents  a  unit. 
This  unit,  after  »i  longer  or  shorter  life,  having  increased  in  size  by 
the  addition  of  new  protophisni  in  excess  of  that  which  it  is  contin- 
ually using  uj),  may  by  fission  (or  by  other  means)  resolve  itself  into 
two  (or  more)  parts,  each  of  which  is  capable  of  living  as  a  fresii  unit 
or  individual. 

Such  are  the  fundamental  vital  qualities  of  the  proto])hjsm  of  an 
amceba  ;  all  the  facts  of  the  life  of  an  amceba  are  manifestations  of 
these  protoplasmic  qualities  in  varied  sequence  and  subordination. 
The  higher  animals,  wc  karn  from  morphological  studies,  are  in  real- 
ity groups  of  amceba?  peculiarly  associated  together.  All  the  physio- 
logical phenomena  of  the  higher  animals  are  similarly  the  results  of 
these  fundamental  qualities  of  protoplasm  peculiarly  associated  to- 
g(  thor.  The  dominant  principle  of  this  association  is  the  physiologi- 
cal division  of  labor  corresponding  to  the  morphological  ditlerentia- 
tion  of  structure.  Were  a  larger  or  "  higher  "  animal  to  consist  sim- 
ply of  a  colony  of  undifferentiated  amceba*,  one  animal  dilVering  from 
another  merely  in  the  number  of  units  making  up  the  mass  of  its 
body,  without  any  differences  between  the  individual  units,  progress 
of  function  would  be  an  impossibility.  The  accumulation  of  units 
would  be  a  hindrance  to  welfare  ratlier  than  a  help.  Hence,  in  the 
evolution  of  living  beings  through  past  times,  it  has  come  about  that 
in  the  higher  animals  (and  plants)  certain  groups  of  the  constituent 
amcBbiform  units  or  cells  have,  in  company  with  a  change  in  structure, 
been  set  apart  for  the  manifestation  of  certain  only  of  the  lundamen- 
tal  properties  of  protoplasm,  to  the  exclusion  or  at  least  to  the  com* 
pleto  subordination  of  the  other  properties. 

These  groups  of  cells,  thus  distinguished  from  each  other,  at  once 
by  the  differentiation  of  structure  and  by  the  more  or  less  marked  ex- 
clusiveness  of  structure,  receive  the  name  of  "tissues.'^  Thus,  the 
units  of  one  class  are  characterised  by  the  exaltation  of  the  contrao- 
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tility  of  their  protoplasm,  their  automatism,  metabolism,  and  repro- 
%  duction,  being  kept  in  marked  abeyanoe.  These  units  constitute  the 
80-called  muscular  tissue.  Of  another  tissue — viz.,  the  nervous — ^the 
marked  features  are  irritability  and  automatism,  with  an  almost  com- 
plete absence  of  contractility  and  a  great  restriction  of  the  other 
qualities.  In  a  third- group  of  units,  the  activity  of  the  protoplasm  is 
largely  confined  to  the  chemical  changes  of  secretion,  contractility 
and  aatomatism  (as  manifested  by  movement)  being  either  absent  or 
existing  to  a  very  slight  degree.  Such  a  secreting  tissue,  consisting 
of  epitheliam-cells,  forms  the  basis  of  the  mucous  membrane  of  the 
alimentary  canal.  In  the  kidney,  the  substances  secreted  by  the  cells, 
being  of  no  farther  use,  are  at  once  ejected  from  the  body.  Hence 
the  renal  tissue  may  be  spoken  of  as  excretory.  In  the  epithelium- 
cells  of  the  lungs,  the  protoplasm  plays  an  altogether  subordinate 
part  in  the  aasnmption  of  oxygen  and  the  excretion  of  carbonic  acid. 
Still,  we  may,  perhaps,  be  permitted  to  speak  of  the  pnlmotfary  epi- 
tbeliom  as  a  respiratory  tissae. 

In  addition  to  these  distinctly  secretory  or  excretory  tissues,  there 
exist  groups  of  cells  specially  reserved  for  the  carrying  on  of  chemi- 
cal changes,  the  products  of  which  aie  neither  oast  out  of  the  body 
nor  collected  in  cavities  for  digestive  or  other  uses.  The  work  of 
these  cells  seems  to  be  of  an  intermediate  character:  they  are  engaged 
either  in  elaborating  the  material  of  food  that  it  may  be  the  more 
easily  assimilated,  or  in  preparing  used-up  material  for  final  excretion. 
They  receive  their  material  from  the  blood,  and  return  their  products 
back  to  the  blood.  They  may  be  called  the  metabolic  tissues  j^ir  ex- 
eeUenee,  Such  arc  the  fat-cells  of  adipose  tissue,  the  hepatic  cells  (as 
fiur  as  the  work  of  the  liver  otlier  than  the  secretion  of  bile  is  con- 
cerned), and,  in  general,  the  blood. 

Each  of  the  various  units  retains,  to  a  greater  or  less  degree,  the 
power  of  reproducing  itself,  and  the  tissues  generally  are  capable  of 
regeneration  in  kind.  3ut  neither  nnits  nor  tissues  can  reproduce 
other  parts  of  the  organism  than  themselves,  much  less  the  entire 
organism.  For  the  reproduction  of  the  complex  individual,  certain 
units  are  set  apart  in  the  form  of  ovary  and  testis.  In  these,  all  the 
properties  of  protoplasm  are  distinctly  subordinated  to  the  work  of 
growth. 

Lastly,  there  are  certain  groups  of  nnits-*certain  tissues  which  are  * 
of  use  in  the  body  of  which  they  form  a  part,  not  by  reason  of  their 
manifesting  any  of  the  fundamental  qualities  of  protoplasm,  but  on 
account  of  the  physical  and  mechanical  properties  of  certaui  sub- 
stances which  their  protoplasm  has  been  able,  by  virtue  of  its  metab* 
<^ism,  to  manufacture  and  to  deposit.  Such  tissues  are  bone,  carti- 
lage, connective  tissue  in  large  part,  and  the  greater  portion  of  the 
skin. 

We  may,  therefore,  consider  the  complex  body  of  a  higher  animal 
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as  a  corapound  of  so  many  tissues,  each  tissue  corresponding  to  one 
of  the  fundamental  qualities  of  protoplasm,  to  the  development  of  « 
which  it  is  specially  devoted  by  the  division  of  labor.    It  must,  bow- 
over,  be  remembered,  that  there  is  a  distinct  limit  to  the  division  of 
labor.    In  each  and  every  tissue,  in  addition  to  its  leading  quality,  j 
there  are  more  or  less  pronounced  remnants  of  all  the  other  prolo-  ' 
plasmic  qualities.  Thus,  though  we  may  call  one  tissue  par  excellence  \ 
metabolic,  all  the  tissues  are,  to  a  greater  or  less  extent,  metabolic.  ' 
The  energy  of  each,  whatever  be  its  particular  mode,  has  its  source  | 
in  the  breaking  up  of  the  protoplasm.    Chemical  changes,  including 
the  assumption  of  oxygen  and  tiie  production,  complete  or  partial,  of 
carbonic  acid,  and  therefore  also  entailing  a  certain  amount  of  se-  j 
cretion  and  excretion,  must  take  place  in  each  and  every  tissue.  And 
80  with  all  the  other  fundamental  properties  of  j)rotoplasm  ;  even  con- 
tractility, wliicli,  for  obvious  mechanical  reasons,  is  soonest  reduced  | 
where  not  wanted,  is  present  in  many  other  tissues  besides  muscle. 
And  it  need  hardly  be  said  that  each  tissue  retains  the  power  of  as- 
similation. However  thoroughly  the  material  of  food  bo  prepared  by  | 
digestion  and  subsequent  metabolic  action,  the  last  stages  of  its  con- 
version into  living  protoplasm  are  effected  directly  and  alone  by  the 
tissue  of  which  it  is  about  to  form  a  part. 

Bearing  this  qualification  in  mind,  we  may  draw  up  a  physiologi* 
cal  classification  of  the  body  into  the  following  fundamental  tissues: 

1.  The  eminently  contractile  :  the  muscles. 

2.  The  eminently  irritable  and  automatic  :  the  nerroUB  system. 

3.  The  eminently  secretory  or  excretory :  digestive,  urinary,  and 
pulmonary,  etc,  epithelium. 

4.  The  eminently  metabolic :  fat-cells,  hepatic  cells,  lymphatic  and 
.  ductless  glands. 

5.  The  reproductive :  ovary,  testis. 

6.  The  indifferent  or  mechanical :  cartilage,  bone,  etc. 

All  these  sepai'ate  tissues,  with  their  individual  characters,  are, 
however,  but  parts  of  one  body ;  and  in  order  that  they  may  be  true 
members  working  harmoniously  for  the  good  of  the  whole,  and  not 
isolated  masses,  each  serving  its  own  ends  only,  they  need  to  be  bound 
together  by  coordinating  bonds.  Some  means  of  communication  must 
necessarily  exist  between  them.  In  the  mobile,  homogeneous  body  of 
the  amroba,  no  special  means  of  communication  are  required.  Simple 
diffusion  is  sufficient  to  make  the  material  gained  by  one  part  common 
to  the  whole  mass,  and  the  native  protoplasm  is  physiologically  con- 
tinuous, so  that  an  explosion  set  up  at  any  one  point  is  immediately 
propagated  throughout  the  whole  irritable  substance.  In  the  higher 
animals  the  several  tissues  are  separated  by  distances  far  too  great 
for  the  slow  process  of  diftusion  to  serve  as  a  sufficient  means  of  com- 
munication, and  their  ]>rimary  physiological  continuity  is  broken  by 
their  being  imbedded  in  masses  of  formed  material,  the  product  of 
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the  iadiffcrent  tissues,  which,  being  devoid  of  irritability,  present  an 
efi<90tiial  barrier  to  the  propagation  of  molecalar  explosions.  It  thus 
becomes  necessary  that,  in  the  increasing  complexity  of  animal  forme, 
the  process  of  difierontiation  should  be  accompanied  by  a  correspond- 
ing integration,  that  the  isolated  tissues  should  be  made  a  whole  by 
bonds  nniting  them  together.  These  bonds,  moreover,  must  be  of  two 
kinds. 

In  the  first  place,  there  must  be  a  ready  and  rapid  distribution  and 
interchange  of  material.  The  contractile  tissues  must  be  abundantly 
Sttpplicd  with  material  best  adapted  by  previous  elaboration  for  direct 
assimilation,  and  the  waste  product »  arising  from  their  activity  must 
be  at  once  carried  away  to  the  metabolic  or  excretory  tissues.  And 
80  with  all  the  other  tissues.  There  must  be  a  free  and  speedy  inter- 
oonrse  of  material  between  each  and  all.  This  is  at  once  and  most 
easily  effected  by  the  regular  circulation  of  a  common  fluid,  the  blood, 
into  whicli  all  the  elaborated  food  is  discharged, from  which  each  tissue 
seeks  what  it  needs,  and  to  which  each  returns  that  for  which  it  has 
no  longer  any  use.  Sach  a  cironlation  of  fluid  being  in  large  measure 
a  mechauioal  matter,  needs  a  machinery,  and  calls  forth  an  expendi- 
ture of  energy.  The  machinery  is  supplied  by  a  special  constmetion 
of  the  primary  tissues,  and  the  energy  is  arranged  for  by  the  presence 
.  among  these  of  contractile  and  irritable  matter.  Thus,  to  the  funda- 
mental tissues  there  is  added,  in  the  higher  animals,  a  raaenlar  bond 
in  the  shape  of  a  mechanism  of  circulation. 

In  the  second  place,  no  less  important  than  the  interchange  of 
material  is  the  interchange  of  eneigy.  In  the  amcsba,  the  irritable 
sarface  is  physiologically  continuous  with  the  more  internal  proto- 
plasm, while  each  and  every  part  of  the  body  has  automatic  powers. 
In  the  higher  animals  portions  only  of  the  skin  remain  as  eminently 
irritable  or  sensitive  stmctures,  while  automatic  actions  are  chiefly 
contined  to  a  central  mass  of  irritable  or  nervous  matter.  Both  forms 
of  irritable  matter  are  separated  by  long  tracts  of  indifferent  mate- 
rial from  those  oontractile  tissnes  through  which  they  chiefly  manifest 
the  changes  going  on  in  themselves,  llenoe  the  necessity  for  long 
strands  of  eminently  irritable  tissue  to  connect  the  skin  and  contrao* 
tile  tissnes,  as  well  with  each  other  as  with  the  automatic  centres. 
Similar  strands  are  also  needed,  though  perhaps  less  urgently,  to  con- 
nect the  other  tissues  with  these  and  with  each  other.  To  the  vascu- 
lar bond  there  must  be  added  an  irritable  bond,  along  the  strands  of 
which  impulses,  set  up  by  changes  in  one  or  another  part,  may  travel 
in  determinate  oourses  for  the  regulation  of  the  energy  of  distant 
spots.  In  otiier  words,  part  of  the  irritable  tissues  must  be  specially 
arranged  to  form  a  coordinating  nervous  system. 

Still  further  complications  have  yet  to  be  considered.  In  the  life 
of  a  minnte  homogeneous  amcsba,  possessing  no  special  form  or  struct- 
ure, there  is  little  scope  for  purely  mechanical  operations.  As,  how- 
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ever,  we  trace  out  the  gradual  development  of  the  more  complex  ani- 
mal forms,  we  see  coming  forward  into  greater  and  greater  prominence 
the  arrangement  of  the  tissues  in  definite  waj'S  to  secure  mechanical 
ends.  Thus  the  entire  body  acquires  ])articular  shapes,  and  parts  of 
the  body  are  built  up  into  mechanisms,  the  actions  of  which  are  to  the 
advantage  of  the  individual.  Into  the  composition  of  these  mechan- 
isms, or  "organs,"  the  active,  fundamental  tissues,  as  well  as  the  pas- 
sive or  indifferent  tissues,  enter;  and  the  working  of  each  mechanism, 
the  function  of  each  organ  is  dej)eudeut  partly  on  the  mechanical  con- 
ditions offered  by  the  passive  elements,  partly  on  the  activity  of  the 
active  elements.  The  vascular  mechanism,  of  which  we  have  just 
spoken,  is  such  a  mechanism.  Similarly,  the  urgent  necessity  for  the 
access  of  oxygen  to  all  parts  of  the  body  has  given  rise  to  a  compli- 
cated respiratory  mechanism ;  and  the  needs  of  copious  alimentar 
tion,  to  an  alimentary  or  digestive  mechanism. 

Further,  inasmuch  as  muscular  movement  is  one  of  the  chief  ends, 
or  the  most  important  means  to  the  chief  ends  of  animal  life,  we  find 
the  animal  body  abounding  in  motor  mechanisms,  in  which  the  prime 
mover  is  muscular  contraction,  while  the  machinery  is  supplied  by 
complicated  arrangements  of  muscles  with  such  indifferent  tissues  as 
bone,  cartilage,  and  tendon.  In  fact,  the  greater  part  of  the  animal 
body  is  a  collection  of  muscular  machines,  some  serving  for  locomo- 
tion, others  for  special  manauivres  of  particular  members  and  parts, 
others  as  an  assistance  to  the  senses,  aod  yet  others  for  the  produc- 
tion of  voice,  and,  in  man,  of  speech. 

Lastly,  the  simple  automatism  of  the  amoeba,  with  its  simple  re- 
sponses to  external  stimuli,  is  replaced  in  the  higher  animals  by  an 
exceedingly  complex  volition,  affected  in  multitudinous  ways  by  in- 
fluences from  the  world  without ;  and  there  is  a  correspondingly  com- 
plex central  nervous  system.  And  here  we  meet  with  a  new  form  of 
differentiation  unknown  elsewhere.  While  the  contractility  of  the 
araa^bal  protoplasm  differs  at  the  most  but  slightly  from  the  contrac- 
tility of  the  vertebrate  striated  muscle,  there  is  an  enormous  differ- 
ence between  the  simple  irritability  of  the  amoeba  and  the  compiez 
action  of  the  vertebrate  nervons  system.  Excepting  the  nervous  or 
irritable  tissues,  the  fundamental  tissues  have  in  all  animals  exactly 
the  same  properties,  being,  it  is  true,  more  acute  and  perfect  in  one 
than  in  another,  but  remaining  fundamentally  the  same.  The  ele- 
mentary muscular  fibre  of  a  mammal  is  at  most  a  mass  of  but  slightly 
differentiated  protoplasm,  forming  a  whole  physiologically  continuous, 
and  in  no  way  constituting  a  mechaDiam.  Each  fibre  is  a  counterpart 
of  all  others ;  and  the  muscle  of  one  animal  differs  from  that  of  anoth- 
er in  such  particulars  only  as  are  wholly  subordinate.  In  the  nerrous 
tissues  of  the  higher  animal,  on  the  contrary,  wo  find  properties  un- 
known to  those  of  the  lower  ones ;  and,  in  proportion  aa  we  asoend 
the  scale,  we  observe  an  increasing  differentiation  of  the  nervous  sys* 
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tern  iaio  unlike  parte.  Thus  we  have  what  does  not  exist  in  any  other 
tissiie — ^a  meohanism  of  nervous  tissue  itself,  a  central  nervous  mechan- 
ism of  complex  stniotiire  and  complex  fnnction,  the  complexity  of 
which  is  dae  not  primarily  to  any  mechanical  arrangement  of  its  parts, 
bat  to  the  farther  differentiation  of  that  fundamental  quality  of  irrita- 
bility  and  spontaneity  which  belongs  to  all  irritable  tissues  and  to  all 
native  protoplasm. 

In  the  following  pages  I  propose  to  consider  the  facts  of  physi* 
ology  very  much  according  to  the  views  which  have  been  jast  sketched 
out.  The  fundamental  properties  of  most  of  the  elementary  tissues 
will  first  be  reviewed,  and  then  the  various  special  mechanisms.  It 
will  be  found  convenient  to  introduce  early  the  account  of  the  vasca- 
lar  meclianism,  and  of  its  nervous,  coOrdinatijig  mechanism,  while  the 
mechanisms  of  respiration  and  alimentation  will  be  best  considered 
in  connection  with  the  respiratory  and  secretory  tissues.  The  descrip- 
tion of  the  purely  motor  mechanisms  will  be  brief,  and,  save  in  a  few 
instances,  confined  to  a  statement  of  general  principles.  The  special 
functions  of  the  central  nervous  system,  including  the  senses,  must  of 
necessity  be  considered  by  themselves.  The  tissues  and  mechanism 
of  reproduction  naturally  form  the  subject  of  the  closing  chapter. 

THE  ELECTEIC  CANDLK* 
Bt  ATiFBKD  kiaubbt. 

PUBUG  attention  has  been  directed  to  JabloshkolTs  system  of 
electrical  lighting  by  the  nse  that  has  been  made  of  it  at  the 
3iagasins  da  Lonvfe,  in  illnminating  a  hall  recently  opened.  During 
the  past  year  this  invention  was  brought  under  the  notice  of  the  pub- 
lic by  a  communication  addressed  to  the  Paris  Academy  of  Sciences, 
and  by  an  experiment  made  before  the  Physical  Society.  The  leaders 
of  Za  Nature  are  acquainted  with  the  usual  methods  of  producing 
electrical  light,  and  we  here  again  explain  their  general  principles, 
with  a  view  to  render  more  intelligible  the  comparisons  we  ])ropose 
to  make. 

Two^  carbon-points,  borne  on  suitable  metallic  supports,  are  ar^ 
ranged  in  one  line,  with  their  tips  in  contact.  An  electric  current  of 
high  intensity  is  made  to  pass  into  them ;  they  may  become  heated, 
but  they  will  not  give  out  light  unless  they  be  separated  by  a  little 
distance  from  each  other.  On  separating  them,  by  the  hand  or  other- 
wise, the  voltaic  arc  appears  and  gives  out  a  very  strong  li^ht.  This 
light  persists,  provided  the  carbons  are  a  few  millimetres  apart;  but, 

*  Trmnslated  from  tbe  French  hj  J.  Fitzgerald,  A.  M. 
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at  the  MrboDB  w»t«  away,  the  distanoe  between  their  tips  becomes 
greater,  the  yoltaic  are  ia  lengthened,  and  aoon  the  light  goea  out, 
nnlesa  the  points  are  again  brought  near  to  each  other.  Hence  it  is 
seen  that  this  rodimentary  apparatus  cannot  support  the  electric  light 
for  over  a  few  minutes,  and  some  contriyance  hiad  to  be  deyised  for 
approximating  the  carbons  in  proportion  as  they  waste  away,  and  for 
keeping  them  a  very  small  distance  apart.  This  is  done  in  the  lamps 
deyised  by  Sertin,  Foucault,  and  others. 

When  the  source  of  electricity  is  a  pile  or  a  magneto-electric  ma- 
chine with  continuous  currents,  like  Gramme's  machine,  anew  difficulty 
is  met  with ;  for  here  the  two  carbons  are  consumed  unequally,  the 
positiye  one  wasting  about  twice  as  &st  as  the  negatiye.  On  the  other 
hand,  machines  with  alternately  reyersed  currents  present  this  peculi- 
arity, that  in  them  the  waste  of  the  two  carbons  is  equal. 

To  whateyer  grade  of  perfection  such  lamps  may  haye  attained, 
they  undoubtedly  labor  under  sundry  disadyantages.  Their  mechan- 
ism is  delicate,  and  necessitates  ^rery  great  care  on  the  part  of  thcee 
who  operate  them.  It  is  not  yery  easy  to  regulate  them.  Their  main 
bulk,  being  situated  beneath  the  luminous  point,  casts  an  objectionable 
shadow.  As  nanally  constructed,  their  sise  is  such  that  they  cannot 
work  over  three  hours  without  haying  fresh  carbons  put  in,  and  this 
renewal  of  the  carbons  necessitates  either  a  temporary  interruption  of 
the  lighting  or  else  the  keeping  of  an  extra  machine,  which  inyolyes 
an  increased  outlay  of  money.  Finally,  the  price  of  such  machines  is 
pretty  high,  and  can  hardly  be  reduced. 

liie  very  great  progress  made  during  the  last  few  years  in  the 
construction  of  magneto-electric  machines  has  made  more  eyident  the 
imperfections  of  the  regulatuag  apparatus. 

Such  was  the  condition  of  things  when  a  Russian  engineer,  H. 
Jabloshkoff,  succeeded  in  dispensmg  altogether  with  the  mechanism 
of  electrical  lamps.  Let  us  see  how  this  lucky  inyentor  has  suc- 
ceeded in  overcoming  the  difficulties  that  succesBiyely  arose  before 
him. 

First  of  nil,  lie  sets  out  with  the  idea  that  the  carbons  must  be 
placf'd  Fide  hv  side,  fo  as  to  consume  them  simultaneously  without 
liavifiir  continually  to  recrnlate  their  respectiye  positions,  just  as  in 
Ftofirine-candloR  the  wick  is  conBumed  in  proportion  to  the  consump- 
tion of  Htoarine.  The  first  requisite  is,  that  the  yoltaic  arc  shall  be 
produced  only  at  the  tips  of  the  carbons.  For  this  purpose  it  is  suf- 
ficient to  place  between  the  two  carbons  a  strip  of  glass,  kaolin,  or 
any  other  insulating  substance,  somewhat  wider  than  the  carbons, 
and  not  rcachincr  to  their  tips.  It  minrht  be  supposed  that  this  in- 
snlatint^  substance,  while  separating  the  two  carbons,  would  SOon 
form  an  impassable  barrier  between  the  one  and  the  Other,  and  ex- 
tinguish the  voltaic  arc  by  requiring  it  to  make  too  great  a  span. 
But  sucli  is  not  the  case;  the  high  temperature  of  the  voltaic  arc  i» 
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snfllcieDi  to  melt  and  even  to  Taporize  glass  or  kaolin,  and  thus  tbo 
insnlating  septam  between  the  earbons  wean  away  simnltaneonslj 
with  them. 

If  the  source  of  eleetrioity  gives  con- 
stant corrents,  then,  inasmuch  as  the  car- 
bons wear  unequally,  one  wasting  more 
rapidly  than  the  other,  the  distance  be- 
tween the  points  will  become  too  great, 
and  the  light  will  be  extinguished.  To 
overcome  this  difficulty,  we  have  only  to 
make  the  carbon  that  bums  most  rapidly 
twice  as  thick  as  the  other. 

It  is  true  that  hitherto  the  electric 
candle  has  worked  better  with  magneto- 
electric  machines  giving  alternating  cur- 
rents, tluin  with  piles  or  Gramme  ma- 
chines ;  in  the  former  case  the  carbons 
wear  away  equally,  and  are  of  the  same 
thickness. 

To  complete  the  description  of  Jab- 
loshkoflf's  apparatus,  we  have  to  add  that 
each  carbon  is  socketed  in  a  brass  tube, 
connected  with  a  wire  coming  from  the 
source  of  electricity.  These  two  tubes 
are  attached  to  each  otlier  in  various 
ways,  according  to  the  applications  had 
in  view;  the  one  essential  precaution  is, 
to  take  care  that  they  do  not  come  into 
contact  with  each  otlier. 

The  name  candle  has  been  very  hap- 
pily applied  to  this  simple  apparatus; 
it  is,  indeed,  a  candle  with  two  wicks 
burning  side  by  nitU',  and  whicli  lower 
their  luminous  point  as  combustion  goes 
on.  One  interesting  peculiarity  it  pos- 
sesses, namely,  that  the  luminous  point 
can  be  turned  downward,  so  that  there 
is  nothing  to  throw  a  shadow.  Its  light 
may  be  modi  tied  by  the  use  of  opal  or 
ground-glass  shades. 

How  THE  Candle  ts  lighted. — One 

e   .\  -       -ll  X  e  i2        •    1      JablosHKOFF'S  ELKOTRIcCANBLKCaCt- 

of  the  principal  advantaixes  of  ^errin  s  eize).-C7  c,  carbon-poinu  of 

lamp  is,  that  it  can  be  liLjhted  from  a      gae-coke  ;  /  7  / /,  inwiiatlnc aub- 
'  mi     t  "1  1  itanee ;  7"  r,  tubes  holding  the  car- 

distance.    The  lamp  is  made  ready,  say,      bon-pointj. ;     socket  of  asbegto. 

in  the  morning,  and,  when  nii;ht  comes,      boldinKtho.jstcm  together;  J^/-, 
^'       .  J    .     I       1  copper  wire* oMiTeylngihaetociric 

all  that  IS  required  is  to  admit  the  elec-  carreot 
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trie  current,  and  light  is  instantaneously  produced.  At  first  Jabloflh- 
koff  lighted  his  candle  directly  by  supporting  on  the  tips  of  the  two 
wicks  a  piece  of  charcoal  which  he  soon  afterward  removed ;  thus 
the  voltaic  arc  was  produced  as  in  electric  lamps,  by  beginning  with 
contact,  and  then  placing  the  two  carbons  at  the  required  distance 
from  each  other.  But  it  was  necessary  to  devise  some  method  for 
lighting  the  candle  from  a  distance,  and  this  fresh  difficulty  M. 
Jaliloshkoft*  has  overcome  by  a  very  simj)lc  device,  lie  places  be- 
tween the  two  carbons  a  little  bit  of  grapliile,  of  the  diameter  iiFed 
in  lead-pencils;  this  acts  as  a  conductor  between  the  two  wicks  of  the 
candle.  On  the  current  entering  it,  the  bit  of  graphite  soon  becomes 
red-hot,  and  is  burned  up;  there  is  then  a  break  of  continuity  be- 
tween the  wicks,  and  the  electric  arc  is  produced.  Instead  of  graphite, 
a  tine  metallic  wire,  or  a  bit  of  lead,  can  be  used. 

Rklkjhtixg. — As  we  have  stated,  the  insulating  strip  between  the 
wicks  is  fused  at  the  points  near  the  voltaic  arc,  and  so  disappears 
gradually  in  proj)ortion  to  the  waste  of  the  carbon-points.  Rut  this 
fusion  of  the  insulator  is  attended  with  another  consequence  that  but 
few  of  our  readers  wouM  have  anticipated.  That  which  in  its  solid 
state  is  an  insulator  becomes  in  its  liquid  state  a  conductor,  and  allows 
of  a  longer  span  of  the  electric  arc  than  could  be  had  in  the  free  air. 
Owing  to  this  conductivity  of  the  strip  of  kaolin,  the  circuit  may  be 
opened  for  a  moment  and  the  candle  lighted  again  without  any  need 
of  resorting  to  any  of  the  contrivances  already  described  under  the 
head  of  "  Lighting."  But  after  a  certain  length  of  time,  as  the  sub- 
stance cools,  it  loses  its  conductivity,  and  then  the  candle  cannot  be 
relighted  by  simply  closing  the  circtiit  again.  We  may  extinguish 
the  candle  for  nearly  two  seconds,  and  relight  it  by  simply  closing  the 
circait.  Hence  the  electric  candle  may  be  used  for  transmitting  tele- 
graphic aignals  according  to  the  Morse  alphabet,  by  means  of  flashes 
of  greater  or  less  duration,  divided  by  longer  or  shorter  periods  of 
eclipse.  For  such  nse  the  candle  is  better  adapted  than  the  electric 
lamp,  as  it  is  more  readily  relighted,  producing  at  once  a  perfect  vol- 
taic arc,  whereas  in  the  lamp  the  arc  is  produced  gradually. 

Division  of  thb  Light. — ^Hitherto  a  separate  pile,  or  a  separate 
machine,  has  been  necessary  for  the  production  of  each  electric  light, 
and  it  has  been  found  impossible  to  place  two  lamps  in  one  circuit. 
This  is  readily  understood  when'we  consider  the  mechanism  of  the 
regulating  apparatus.  In  electric  lamps  the  approximation  and  the 
separating  of  the  carbons  are  controUeid  by  an  dectro-magnet,  which 
itself  follows  the  Tariations  of  resistance  in  the  circuit  produced  by 
changes  in  the  length  of  the  Toltaic  arc.  As  the  arc  lengthens  the  re- 
sistance of  the  circuit  is  increased,  and  the  electro-magnet  is  weakened, 
and  allows  the  carbons  to  approximate.  It  is  easily  understood  that 
if  there  are  two  lamps  and  two  voltaic  arcs  in  one  circuit,  and  if  only 
one  of  these  arcs  is  lengthened,  both  electro-magnets  will  act  and 
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shorten  the  two  yoltaio  area*  The  couscquencc  is,  that  the  second 
lamp  will  have  its  proper  working  interfered  with,  while  the  first  alone 
shoald  have  been  regulated.  In  other  words,  the  solidarity  of  the  two 
apparatuses  will  tend  to  prodace  in  each  mmecessary  changes  of  rega- 
lation  that  will  constantly  result  in  causing  the  system  of  lamps  to 
work  badly.  Bat  with  the  candle  there  is  nothing  of  this  kind,  and, 
provided  that  the  source  of  electricity  possesses  sufficient  tension 
to  produce  the  voltaic  arcs,  many  may  stand  in  the  same  circuit.  In 
the  Magasins  du  Louvre  we  have  seen  in  some  instanpes  four  lights, 
in  others  three,  produced  by  a  single  machine.  The  sequel  will  show 
whether  we  can  reasonably  expect  to  see  eyea  a  greater  division  of 
the  electric  light,  and  whether  this  invention  may  not  havQ  still  fni^ 
ther  applications. — LaNaMwn.  '  . 

THE  STATUS  OF  WOMEN  AND  CHlLEj^.       /  y, 

Br  HEBBSRT  8FBNGEB.  ,    ^'O/i  , 

L 

PERHAPS  in  no  way  is  the  moral  progress  of  mankind  more 
clearly  shown  than  by  contrasting  the  position  of  women 
among  savages  with  their  position  among  the  most  advanced  of  the 
dvilixed:  at  the  one  extreme  a  treatment  of  them  cruel  to  the  ut- 
most degree  bearable ;  and  at  the  other  extreme  a  treatment  which, 
in  certain  directions,  gives  them  precedence  over  men. 

The  only  limit  to  the  brutality  women  are  subjected  to  by  men 
of  the  lowest  races  is  the  inability  to  live  and  propagate  under 
greater.  Clearly,  ill-usage,  under-feeding,  and  overworking,  may  be 
pushed  to  an  extent  which,  if  not  immediately  fatal  to  the  women,  in^ 
capacitates  them  for  rearing  children  enough  to  maintain  the  popu- 
lation ;  and  disappearance  of  the  society  follows.  Both  directly  and 
indirectly  such  excess  of  harshness  disables  a  tribe  from  holding  its 
own  against  other  tribes;  since,  besides  greatly  augmenting  the  mor- 
tality of  children,  it  causes  inadequate  nutrition,  and  therefore  imper* 
feet  development,  of  those  which  survive.  But,  short  of  this,  there  is 
at  first  no  check  to  the  tyranny  which  the  stronger  sex  exercises  over 
the  weaker.  Stolen  from  another  tribe,  and  perhaps  made  insensible 
by  a  blow  that  she  may  not  resist;  not  simply  beaten,  but  speared 
about  the  limbs,  when  she  displeases  her  savage  owner ;  forced  to  do 
all  the  drudgery  and  bear  all  the  burdens,  while  she  has  to  care  for 
and  carry  about  her  children ;  and  feeding  on  what  is  left  after  the 
man  has  done :  the  woman^s  suflbrings  are  carried  as  far  as  consists 
with  survival  of  herself  and  her  offspring. 

It  seems  not  improbable  that,  by  its  actions  and  reactions,  this 

voa.  St.— M  Digitized  by 


THE  POPULAR  SCIENCE  MONTHLY. 


treatment  makes  those  relations  of  the  sexes  difficult  to  change;  since 
chronic  ill-usacre  produces  physical  inferiority,  and  j)hysieal  inferiority 
tends  to  exclude  those  feelings  wliich  might  check  ill-usage.  Very 
generally  among  the  lower  races  the  females  are  even  more  unattrac- 
tive in  aspect  than  the  males.  It  is  remarked  of  the  Puttooahs,  whose 
men  are  diminutive  and  whose  women  are  still  more  so,  that  "  the 
men  are  far  from  being  handsome,  but  the  palm  of  ngliness  must  be 
awarded  to  the  women.  The  latter  are  hard-worked  and  apparently 
ill-fed."  Again,  of  the  inhabitants  of  the  Corea,  Gutzlaffsays:  "The 
females  ar©  very  ugly,  while  the  male  sex  is  one  of  the  best  formed  of 
Asia  ....  women  are  treated  like  beasts  of  burden;  wives  may  be 
divorced  under  the  slightest  pretense."  And  for  the  kindred  contrast 
habitually  found,  a  kindred  canse  may  habitually  be  aadgned ;  the 
antithetical  cases  furnished  by  each  nnclvilized  peoples  as  the  Cal- 
mooks  and  Kirgliiz,  whose  women,  less  hardly  used,  are  better  look- 
ing, yielding  additional  evidence. 

We  must  not,  however,  conclude,  as  at  first  sight  seema  proper, 
that  this  low  8tatu$  of  women  among  the  rudest  peoples  is  caused  by 
a  callous  selfishness  existing  in.  the  males  and  not  equally  present  in 
the  females.  When  we  learn  that  wliere  torture  of  enemies  is  the 
custom,  the  women  outdo  the  men — when  we  read  of  the  cruelties 
perpetrated  by  the  two  female  Dyak  chiefs  described  by  Rajah 
Brooke,  or  of  the  horrible  deeds  which  Winwood  Reade  narrates  of  a 
bloodthirsty  African  queen — ^we  are  shown  that  it  is  not  lack  of  will 
but  lack  of  power  which  prevents  primitive  women  from  displaying 
natures  equally  brutal  with  those  of  primitive  men.  A  savageness 
common  to  the  two  necessarily  works  out  the  results  we  see  under 
the  conditions.  Let  ns  look  at  these  results  more  closely. 

Certain  anomalies  may  first  be  noticed.  Even  among  the  rudest 
men,  whose  ordinary  behavior  to  their  women  is  of  the  worst,  pre- 
dominance of  women  is  not  unknown.  Snow  says  of  the  Fuegiana 
that  he  has  seen  one  of  the  oldest  women  exercising  authority  over 
the  rest  of  her  people ;  *  and  Mitchell  says  of  the  Australians  that  old 
men  and  even  old  women  exercise  great  authority.  Then  we  have 
the  fact  that  among  various  peoples  who  hold  their  women  in  de- 
graded positions,  there  nevertheless  occur  female  rulers;  as  among 
the  Batta  people  in  Sumatra,  as  in  Madagascar,  and  as  in  the  above- 
named  African  kingdom.  Possibly  this  anomaly  results  from  the 
system  of  descent  in  the  female  line.  For  though,  under  that  system, 
property  and  power  usually  devolve  upon  a  sister's  male  childrm, 
yet  as,  occasionally,  there  is  only  one  sister,  and  she  has  no  male  chil- 
dren, the  elevation  of  a  daughter  may  sometimes  result  Even  as  I 
write,  I  find,  on  looking  into  the  evidence,  a  significant  example. 
Describing  the  Haidahs  of  the  Pacific  States,  Bancroft  says:  Among 
nearly  all  of  them  rank  is  nominally  hereditary,  for  the  most  part  by 
the  female  line.  .  .  .  Females  often  possess  the  right  of  chieftainship.*' 
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Bat  leaving  these  exceptional  facts,  and  looking  at  the  average 
fads,  we  find  these  to  be  just  such  as  the  greater  strengtb  of  men 
mast  prodaoe,  daring  sta^^es  in  which  the  race  has  not  yet  acquired 
the  higher  Bentiments.  Kumerons  examples,  already  cited,  show  that 
at  first  women  arc  regarded  by  men  simply  as  property,  and  continne 
to  be  80  regarded  through  several  later  stages :  they  are  valaed  as 
domestic  cattle.  A  Cbippewayan  chief  said  to  Heame : 

"  Women  were  made  for  labor  \  ouo  of  them  can  carry,  or  liuul,  as  much  as 
two  men  can  do.  They  also  pitoh  oar  tentSi  make  and  mend  oar  clothing,  koep 
ns  warm  at  night;  and,  in  iax^  there  is  no  such  thing  as  traveling  any  consid- 
erable distance,  in  this  OQontry,  without  their  aasiatanee." 


And  this  is  the  conception  asaal  not  only  among  peoples  so  low  as 
these,  bat  among  peoples  considerably  advanced.  To  repeat  an  illos- 
tration  qaoted  from  Barrow,  the  woman  "  is  her  hosband's  ox,  as  a 
Caffre  once  said  to  me — she  has  been  bought,  he  argued,  and"  must 
therefore  labor;''  and  to  the  lii^e  effect  is  Shooter's  statement  that  a 
Cailre  who  kills  his  wife  '^can  defend  himself  by  saying,  *I  have 
bought  her  once  for  all.'  " 

As  implied  in  sach  a  defense,  the  obtainment  of  wives  by  abduc- 
tion or  by  purchase  maintains  this  relation  of  the  sexes.  A  woman  of 
a  conquered  tribe,  not  killed  bat  bronght  back  alive,  is  natarally  re- 
garded as  an  absolate  possession ;  as  is  also  one  for  whom  a  price 
has  been  paid.  Gommenting  on  the  position  of  women  among  the 
Chibolias,  Simon  writes,  "  I  think  the  foot  that  the  Indians  treat  their 
wives  80  badly  and  like  slaves  is  to  be  explained  by  their  having 
bought  theoL"  Fully  to  express  the  truth,  however,  we  must  rather 
say  that  the  state  of  things,  moral  and  social,  implied  by  the  traffic 
in  women,  is  the  original  cause;  since  the  will  and  welfare  of  a 
daughter  are  as  much  disregfirdcd  by  the  father  who  sells  her  as  by 
the  husband  who  buys  her.  The  accounts  of  these  transactions,  in 
whatever  society  occurring,  show  this.  Describing  the  sale  of  his 
daughter  by  a  Mandan,  Catlin  says  it  is  conducted  on  his  part  as  a 
mercenary  contract  entirely,  where  he  stands  out  for  the  highest  price 
he  can  possibly  command  for  her,"  Of  the  ancient  Yucatanese  we 
read  that  "  if  a  wife  had  no  children,  the  husband  might  sell  her, 
unless  her  father  agreed  to  return  the  price  he  had  paid."  In  East 
Afinca,  a  girl's  "  father  demands  for  her  as  many  cows,  cloths,  and 
brass-wire  bracelets,  as  the  suitor  can  afford.  .  .  .  The  husband  may 
sell  his  wife,  or,  if  she  be  taken  from  him  by  another  man,  he  claims 
her  value,  which  is  ruled  by  what  she  would  fetch  in  the  slave- 
market."  Of  course,  where  women  are  exchangeable  for  oxen  or  other 
beasts,  they  are  regarded  as  equally  without  personal  rights. 

The  degradation  they  are  subject  to  during  phases  of  human  evo- 
lution in  which  egoism  is  unchecked  by  altruism,  is,  however,  most 
vividly  shown  by  the  transfer  of  a  deceased  man's  wives  to  his  rela- 
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tives  along  with  other  property.  Sundry  examples  of  this  have  been 
given;  and  many  others  might  be  added.  Smith  says  of  the  Mapih 
ch^s  that  a  widow  by  the  death  of  her  hasband  becomes  her  own 
mistress,  unless  he  may  have  left  grown-np  sons  by  another  wife,  in 
which  case  she  becomes  their  common  concubine,  being  regarded  as  a 
chattel  natundly  belonging  to  the  heirs  of  tbe  estate." 

Thus  recognizing  the  trath  that  as  long  as  vomen  oontinne  to  be 
stolen  or  bought,  their  human  individualities  are  ignored,  let  ns  ob- 
serve the  division  of  labor  that  results  between  the  sexes ;  determined 
]>artly  by  this  unqualified  despotism  of  men  and  partly  by  tbe  limita- 
tions which  certain  inoapaoities  of  women  entail. 

The  slavo-olass  in  a  primitive  society  consists  of  the  women ;  and 
the  earliest  division  of  labor  is  that  which  arises  between  them  and 
their  masters.  For  %  long  time  no  other  division  of  labor  exists.  Of 
course  nothing  more  is  to  be  ezpeoted  among  such  low»  wandering 
groups  asTasmanians,  Anstraliansi  Faegians,  Andamanese,  Bushmen. 
Nor  do  we  find  any  advaooe  in  this  respect  made  by  the  higher  hunt- 
ing races,  such  as  the  Oomanches,  Chippewas,  Dakotas,  eta 

Of  the  ocoupations  thus  divided^  the  males  put  upon  the  females^ 
whatever  these  are  not  disabled  from  doing  by  inadequate  strength,' 
or  agility,  or  skilL  While  the  men  among  the  now-eztinet  Tasma- 
nians  added  to  the  food  only  that  furnished  by  the  kangaroos  they 
ohasedy  the  women  climbed  trees  for  opossums,  dug  up  roots  with 
sticks,  groped  for  shell^fish,  dived  for  oystm,  and  fished,  in  addition 
to  looking  after  their  children ;  and  there  now  exists  a  kindred  appor- 
tionment among  tbe  Fuegians,  Andamanese,  Australians.  Where  the 
food  consbts  wholly  or  mainly  of  the  greater  mammals,  the  men  oatoh 
and  the  women  carry.  We  read  of  the  Chippewas  that  when  the 
men  kill  any  large  beast,  the  women  are  always  sent  to  bring  it  to  the 
tent;''  of  the  Oomanches,  that  the  women  often  accompany  their  | 
husbands  In  hunting — he  kills  the  game,  they  butcher  and  transport 
the  meat,  dress  the  skins,  etc. ; "  of  the  Esquimaux,  that  when  the  | 
man  has  brought  his  booty  to  land,  he  troubles  himself  no  further 
about  it ;  for  it  would  be  a  stigma  on  his  character,  if  he  so  much  as 
drew  a  seal  out  of  the  water."  Though,  in  these  cases,  an  excuse  | 
made  is  that  the  exhaustion  caused  by  tbe  chase  is  great,  yet,  when 
we  read  that  the  Esquimaux  women,  excepting  the  woodwork,  build 
the  houses  and  tents,  and  though  they  have  to  carry  stones  almost 
heavy  enough  to  break  their  backs,  the  men  look  on  with  the  greatest 
insensibility,  not  Btirring  a  fintrer  to  assist  them,"  we  cannot  accept 
tbe  excuse  as  ad('<nuite.  Further,  it  is  the  custom  with  these  low 
races,  nomadic  or  semi-uomadic  in  their  habits,  to  give  the  females  the 
task  of  trnnsporting  the  baggage.  A  Tasmanian  woman  often  had 
pile<l  on  nil  the  other  burdens  slic  carried  >vhcn  tramping,  "  sundry 
spears  and  waddies  not  required  for  present  service ; "  and  the  like 
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happens  with  races  considerably  higher,  both  semi-agricultural  and 
pastoral.  A  Daraara's  wife  "  carries  his  things  when  he  moves  from 
place  to  place."  When  the  Tupis  migrate,  all  the  household  stock  is 
taken  to  the  new  abode  by  the  females  :  "The  husband  only  took  his 
weapons,  and  the  wife,"  says  Marcgraff,  "  is  loaded  like  a  mule." 
Similarly,  enumerating  the  labors  of  wives  among  the  aborigines  of 
South  Brazil,  Spi.x  and  Martins  say,  "They  arc  also  the  beasts  of  bur- 
den;" and  in  like  maimer  Dobrizlioffer  writes,  "  The  luggage  being 
all  committed  to  the  women,  the  Abipones  travel  armed  with  a  spear 
alone,  that  they  may  be  disengaged  to  fight  or  hunt,  if  occasion  re- 
quires." Doubtless  the  reason  indicated  in  the  last  extract  is  a  par- 
tial defense  for  this  practice,  so  general  with  savages  when  traveling; 
since,  liable  as  they  are  to  be  at  any  moment  surprised  by  ambushed 
enemies,  fatal  results  would  happen  were  the  men  not  ready  to  llglit  on 
the  instant.  And  possibly  knowledge  of  tiiis  may  join  the  force  of  cus- 
tom in  making  the  women  themselves  uphold  the  practice,  as  tliey  do. 

On  ascending  to  societies  partially  or  wholly  settled,  and  a  little 
more  complex,  we  begin  to  tind  considerable  diversities  in  the  division 
of  labor  between  the  sexes.  Usually  the  men  are  the  builders,  but  not 
always :  the  women  erect  the  huts  among  the  Bechuanas,  Caffres, 
Damaras,  as  also  do  the  women  of  the  Outanatas,  New  Guinea ;  and 
sometimes  it  is  the  task  of  women  to  cut  down  trees,  though  nearly 
always  this  business  falls  to  the  men.  Anomalous  as  it  seems,  we  are 
told  ol  tlie  Coroados  that  "  the  cooking  of  the  dinner,  as  well  as  keep- 
ing in  the  fire,  is  the  business  of  the  men  ;"  and  the  like  happens  in 
Samoa  :  "  The  duties  of  cooking  devolve  on  the  men  " — not  excepting 
the  chiefs.  Mostly  among  the  uncivilized  and  semi-civilized,  trading 
is  done  by  the  men,  but  not  always.  In  Java,  according  to  Raffles, 
"the  women  alone  attend  the  markets  and  conduct  all  the  business  of 
buying  and  selling."  So,  too,  according  to  Astloy,  in  Angola  the 
women  "  buy,  sell,  and  do  all  other  things  which  tiie  men  do  in  other 
countries,  while  their  husbands  stay  at  home,  and  employ  themselves 
in  spinning,  weaving  cotton,  and  such  like  effeminate  business."  In 
ancient  Peru  there  was  a  like  division  :  men  did  the  spinning  and 
weaving,  and  women  the  field-work.  Again,  according  to  Bruce,  in 
Abvssinia  "  it  is  infamy  for  a  man  to  ijo  to  market  to  buv  anvthincr. 
He  cannot  carry  water  or  bake  bread  ;  but  he  must  wash  the  clothes 
belonging  to  both  sexes,  and,  in  this  fiinction,  the  women  cannot  help 
him."  And  Petherick  says  that  among  the  Aral)s  "  the  females  repu- 
diate needlework  entirely,  the  little  they  require  being  performed  by 
their  husbands  and  brothers." 

From  a  general  survey  of  the  facts,  multitudinous  and  liotcrogono- 
ous,  thus  briefly  indicated,  the  only  definite  conclusion  appears  to  be 
that  men  monopolize  the  occupations  requiring  both  strength  and 
agility  always  available — war  and  the  cliaso.  Leaving  undiscussed 
the  relative  fituess  of  women  at  other  times  for  fighting  enemies  and 


Digitized  by 


438  TM£i  POPULAR  &QIENQE  MONTHLY. 


pursuing  wild  animals,  it  is  clear  that  during  the  child-bearing  period 
their  ability  to  do  either  of  these  things  is  so  far  interfered  with,  both 
by  pregnancy  and  by  the  suckling  of  infants,  that  tlu  y  are  practically 
ezdaded  from  them.  Though  the  Dahomans,  with  their  army  of 
ftmasoDS,  show  vs  that  women  may  be  warriors,  yet  the  instance 
proves  that  women  can  become  warriors  only  by  being  practically  nn- 
■ezed ;  for,  nominally  wiyes  of  the  king,  they  are  celibate,  and  any 
nnchastity  is  fatal.  But  omitting  those  activities  for  which  women 
are,  during  large  parts  of  their  lives,  physioally  incapacitated,  or  into 
which  they  cannot  enter  in  considerable  numbers  without  fatally 
diminishing  population,  we  cannot  define  the  division  of  labor  between 
the  sexes,  farther  than  by  saying  that,  before  civilisation  begins,  the 
stronger  sex  forces  the  weaker  to  do  all  the  dradgery ;  and  that  along 
with  social  advance  the  apportion-ment,  somewhat  mitigated  in  char- 
acter, becomes  varionsly  specialised  under  varying  conditions. 

As  bearing  on  the  causes  of  the  mitigation,  presently  to  be  dealt 
with,  we  may  here  note  that  women  ate  better  treated  where  ciroom- 
stances  lead  to  likeness  of  occupations  between  the  sexes.  Sdiooleraft 
remarks  of  the  Chippewayans  that "  they  are  not  remarkable  for  thdr 
activity  as  hunters,  which  Is  owing  to  the  ease  with  which  tbej  snare 
deer  and  spear  fish,  and  these  occupations  are  not  beyond  the  strength 
of  their  old  men,  women,  and  boys;"  and  then  he  also  says  that 
though  the  women,  are  as  much  in  the  power  of  the  men  as  other 
articles  of  theur  property,  they  are  always  consulted,  and  possesa  a 
very  considerable  infinence  in  the  traffic  with  Europeans,  and  other 
important  concerns."  We  read,  too,  In  Lewis  and  Clarke,  that  ^  among 
the  Clatsops  and  Chinnooks,  who  live  upon  fish  and  roots,  which  the 
women  are  equally  expert  with  the  men  in  procuring,  the  former  have 
a  rank  and  infiaence  very  rarely  found  among  Indians.  The  females 
are  persutted  to  speak  freely  before  the  men,  to  whom,  indeed,  they 
sometimes  address  themselves  in  a  tone  of  authority."  Then,  again, 
Bancroft  tells  us  that  ''in  the  province  of  Cueba  women  accompany 
the  men,  fighting  by  their  side  and  sometimes  even  leading  the  van ; " 
and  of  this  same  people  he  also  quotes  Wafer  as  saying  that  *^  their 
husbands  are  very  kind  and  loving  to  them.  I  never  knew  an  Indian 
to  beat  his  wife,  or  give  her  any  hard  words."  A  kindred  meaning  ap- 
pears traceable  in  a  fact  supplied  by  the  Dahomans,  among  whom, 
sanguinary  and  utterly  unfeeling  as  they  are,  the  participation  cf 
women  with  men  in  war  goes  along  with  a  social  «lalift  much  higher 
than  usual ;  for  Burton  tells  us  that  in  Dahomey  "  the  woman  is  offi- 
cially superior,  but  under  other  conditions  she  still  suffidrs  from  male 
arrogance.'* 

A  probable  further  cause  of  improvement  in  the  treatment  of 
women  may  here  be  noted :  I  rt  fcr  to  tlio  obtaining  of  wives  by  ser- 
vices roTidorod,  instead  of  by  ])roporty  j)aid.  The  ])ractice  which  He- 
brew truditiuu  aci|uaiut8  ua  with  in  ihu  case  of  Jacob,  proves  to  be  a 
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•widely-diffused  practice.  It  is  general  with  llie  Bhils,  Gonds,  and 
Hill-tribes  of  Nepaul ;  it  obtained  in  Java  before  jMohamnicdanism 
was  introduced  ;  it  was  common  in  ancient  Peru  and  Central  Ameri- 
ca; and  among  sundry  existing  American  races  it  Btill  occurs.  Obvi- 
ously, a  wife  long  labored  for  is  likely  to  be  more  valued  than  one 
stolen  or  bought.  Obviously,  too,  the  period  of  service,  during  which 
tl)e  betrothed  girl  is  looked  upon  as  a  future  spouse,  allords  room  for 
the  growth  of  some  feeling  higher  than  the  merely  instinctive — initi- 
ates something  approaching  to  the  courtship  and  engagement  of  civil- 
ized peoples.  But  the  facts  cliiefly  to  be  noted  are — 1.  That  this 
moditication,  practicable  with  difficulty  among  the  rudest  predatory 
tribes,  becomes  gradually  more  practicable  as  there  arise  established 
industries  aifording  spheres  in  which  services  may  be  rendered  ;  and, 
2.  That  it  is  the  poorer  members  of  the  community,  occupied  in  labor 
and  unable  to  buy  their  wives,  among  whom  the  substitution  of  ser- 
vice for  purchase  will  most  ])revail ;  the  implication  Ix'ing  that  this 
higher  form  of  marriage  into  which  the  iudustrial  clastt  is  led,  develops 
along  with  the  industrial  type. 

And  now  we  are  introduced  to  tlie  general  question,  "What  con- 
nection is  there  between  the  status  of  women  and  the  type  of  social 
organization?** 

A  partial  answer  to  this  question  was  reached  when  we  concluded 
that  there  are  natural  associations  between  militancy  and  polygyny, 
and  between  industrialness  and  inonogamy.  For,  as  polygyny  implies 
a  low  position  of  women,  while  monogamy  is  a  prerequisite  to  a  high 
position  of  women,  it  follows  that  decrease  of  militancy  and  increase 
of  industrialncss  are  general  concomitants  of  a  rise  in  their  position. 
This  conclusion  appears  also  to  be  congruous  with  the  fact  just  ob- 
served. The  truth  that,  among  j)eople8  otherwise  inferior,  the  posi- 
tion of  women  is  relatively  good  where  their  occupations  are  nearly 
the  same  as  those  of  men,  seems  allied  to  the  wider  truth  that  their 
position  becouies  good  in  proportii^n  as  warlike  activities  are  replaced 
by  industrial  activities;  since,  when  the  men  fight  while  the  women 
work,  the  difference  of  occupation  is  greater  than  when  both  are  en- 
gaged in  productive  labors,  however  unlike  such  labors  may  be  in 
kind.  From  general  reasons  for  alleging  this  connection,  let  us  now 
pass  to  more  special  reasons. 

As  it  needed  no  marshaling  of  evidence  to  prove  that  the  chronio 
militancy  characterizing  low,  simple  tribes,  habitually  goes  with  po- 
lygyny, so  it  needs  no  marshaling  of  evidence  to  prove  that  along 
with  this  chronic  militancy  there  goes  a  brutal  treatment  of  women. 
It  will  suffice  if  we  here  glance  at  the  converse  cases  of  simple  tribea 
which  arc  exceptional  in  their  industrialncss,  and  at  the  same  time  ex- 
ceptional in  the  higher  positions  held  by  women  among  them,  fiven 
the  rude  To4as,  low  as  are  the  sexual  relation^  implied  by  their  corn- 
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bined  polyandry  and  polygyny,  find  little  dcvoloj)ed  :is  is  the  industry 
implied  by  their  semi-settled  cow-keeping  life,  furnish  evidence:  to 
the  men  and  boys  are  left  all  the  harder  kinds  of  work,  and  the  wiTOB 
"  do  not  even  step  out-of-doors  to  fetch  water  or  wood,  which  .... 
is  brought  to  them  by  one  of  their  husbands;"  and  this  trait  goes 
along  with  the  trait  of  peacefulness  and  entire  absence  of  the  militant 
type  of  social  structure.  Striking  evidence  is  furnished  by  another  of 
the  Hill-tribes — the  Bodo  and  Dhim41s.  We  have  seen  that,  among 
peoples  in  low  stages  of  culture,  these  furnish  a  marked  case  of  non- 
militancy,  absence  of  the  political  organization  which  militancy  de- 
velops, absence  of  class-distinctions,  and  presence  of  that  Yolimtmry 
exchange  of  services  implied  by  industrialism ;  and  of  them,  roonog* 
amoas  as  already  shown,  we  read:  **The  Bodo  and  DhimAla  use 
their  wires  and  daughters  well ;  treating  tbem  with  confidence  and 
kindness.  They  are  free  from  all  out-door  work  whatever."  Take, 
again,  the  Dyaks,  who,  though  not  without  tribal  feuds  and  their  con- 
seqaenoeSy  are  yet  without  stable  chieftainships  and  military  orgaiuza- 
tion,  are  predominantly  industrial,  and  have  rights  of  individual  prop- 
erty well  developed.  Thoagh  among  the  vaneties  of  them  the  oustoms 
differ  Bomew]]at,  yet  the  general  fact  is  that  the  heavy  oat-door  work 
IB  mainly  done  by  the  men,  while  the  women  are  generally  well  treated, 
and  have  eonsiderable  pri  vileges.  With  their  monogamy  goes  regular 
courtship,  and  the  girls  choose  their  mates;  St.  John  says  of  the  Sea 
Dyaks  that  "husbands  and  wives  appear  to  pass  their  lives  very 
agreeably  together;"  and  Rajah  Brooke  names  Mukah  as  a  part  of 
Borneo  where  the  wives  close  their  doors,  and  will  not  receive  their 
husbands  unless  they  procure  fish.  Then,  as  a  marked  case  of  a  simple 
commnnity  having  relatively  high  industrial  organization,  with  elective 
head,  representative  council,  and  the  other  concomitants  of  the  type, 
and  who  are  described  as  "  industrioas,  honest,  and  peace-loving,"  we 
have  the  Pueblos,  who,  with  that  monogamy  which  characterises  their 
family  relations,  also  show  us  a  remarkably  high  status  of  women. 
For  among  them  not  simply  is  there  courtship,  and  choice  exercised 
by  girls;  not  simply  do  we  read  that  ^no  girl  is  forced  to  marry 
against  her  will,  however  eligible  her  parents  may  consider  the 
match;'*  bnt  sometimes,  according  to  Bancroft,  ^the  usual  order  of 
coortship  is  reversed;  when  a  girl  is  disposed  to  marry  she  does  not 
wait  for  a  yottng  man  to  propose  to  her,  bat  selects  one  to  her  own 
liking  and  consults  her  fother,  who  visits  the  parents  of  the  youth  and 
acquaints  them  with  his  daughter's  wishes." 

On  turning  from  simple  societies  to  compound  societies,  we  find 
two  adjacent  ones  in  Polynesia  exhibiting  a  strong  contrast  between 
thdr  social  types  as  militant  and  industrial,  and  an  equally  strong 
contrast  between  the  positions  they  respectively  give  to  women:  I 
refer  to  Fe^eeans  and  Samoans.  The  Fe^eeans  show  us  the  militant 
structure,  actions,  and  sentiments,  in  extreme  forms.  Under  an  nn- 
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mitigated  despotism  tliere  arc  fixed  ranks,  obedience  the  most  pro- 
found, marks  of  subordination  auiuunting  to  worship;  there  is  an 
ori^auized  military  system  with  its  grades  of  officers;  the  hiwer 
classes  exist  only  to  supply  necessaries  to  the  warrior-classes,  whose 
sole  business  is  war,  merciless  in  its  character  and  accompanied  by 
cannihalism.  And  here,  along  with  prevalent  i)olygyny,  carried 
among  the  chiefs  to  the  extent  of  from  ten  to  a  hundred  wives,  we 
find  the  position  of  women  such  that,  not  only  are  they,  as  among  the 
lowest  savages,  "  little  better  than  beasts  of  burden,"  and  not  only 
may  they  be  sold  at  pleasure,  but  a  man  may  kill  and  eat  his  wife  if 
he  pleases.  Contrariwise,  in  Samoa  the  type  of  the  regulating  sys- 
tem has  become  in  a  considerable  degree  industrial.  There  is  repre- 
sentative government,  and  chieftains,  exercising  authority  under  con- 
siderable restraint,  are  partly  elective;  while  the  industrial  organiza- 
tion is  80  tar  developed  that  there  are  journeymen  and  apprentices, 
there  is  payment  for  labor,  and  there  are  even  strikes,  with  a  rudi- 
mentary trades-unionism.  And  here,  beyond  that  improvement  of 
women's  status  implied  by  limitation  of  their  labors  to  the  lighter 
kinds  while  men  take  the  heavier,  there  is  the  improvement  implied 
"by  the  fact  that  "  the  husband  has  to  provide  a  dowry,  as  well  as 
the  wife,  and  the  dowry  of  each  must  be  pretty  nearly  of  equal  value," 
and  by  the  fact  that  a  couple  who  have  lived  together  for  years  make, 
at  separation,  a  fair  division  of  the  property.  Of  other  compound 
societies  fit  for  comparison,  I  may  name  two  in  America,  North  and 
South,  the  Iroquois  and  the  Araucanians.  Though  these,  alike  in 
degree  of  composition,  were  both  formed  by  combination  in  war 
against  civilized  invaders,  yet,  in  their  social  structures,  they  differed 
in  the  respect  that  the  Araucanians  became  decidedly  militant  in 
their  regulative  orgaoization,  while  the  Iroquois  did  not  give  their 
regulative  organization  the  militant  form;  for  the  governing  agen- 
cies, general  and  local,  were  in  the  one  personal  and  hereditary  and  in 
the  other  representative.  Now,  though  these  two  peoples  were  much 
upon  a  par  in  the  division  of  labor  between  the  sexes—the  men 
limiting  themselves  to  war,  the  chase,  and  fishing,  leaving  to  the 
women  the  labors  of  the  field  and  the  house — ^yet  along  with  the  freer 
political  type  of  the  Iroquois  there  went  a  iieer  domestic  type ;  as 
shown  by  the  facts  that  the  women  had  leparate  proprietary  eights, 
that  they  took  with  them  the  children  in  cases  of  separation,  and  that 
marriages  were  arranged  by  the  mothers.  No  definite  evidence  either 
way  is  furnished  by  the  doubly-compound  sooietiee  of  ancient  Amer- 
ica.  The  political  organisation  of  Mexico  was  in  a  high  degree  mili- 
tant in  type;  but  along  with  it  there  went  an  elaborate  industrial 
ofganization,  with  extensive  division  of  labor  and  considerable  com- 
mercial interoonrse;  and,  excepting  in  the  polygyny  and  concnbinage 
of  the  npper  classes,  and  occasional  inheritance  of  wives  as  property, 
tlie  posttion  of  women  appears  to  haye  been  not  bad.  The  PeruTian  ^ 
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nation,  whicli,  though  less  sanguinary  in  its  observances,  had  the  mili- 
tant structure  carried  out  far  more  completely,  so  that  its  industrial 
organization  formed  part  of  the  political  organization,  gave  a  lower 
status  to  women,  who  did  the  hard  work,  and  who,  in  the  upper  ranks 
at  least,  had  to  saci  itice  themselves  on  the  deaths  of  their  husbands. 

The  higliest  societies,  ancient  and  modern,  are  many  of  them  ren- 
dered in  one  way  or  other  unfit  for  comparisons.  In  some  cases  the 
evidence  is  inadequate  •,  in  some  cases  we  know  not  what  the  antece- 
dents have  been  ;  in  some  cases  the  facts  have  been  confused  by 
agglomeration  of  ditferent  societies;  and  in  all  cases  the  cooperating 
intiiienci>  liave  increased  in  number.  Concerning  the  most  ancient 
ones,  of  which  we  know  least,  we  can  do  no  more  than  say  that  the 
traits  presented  by  them  are  not  inconsistent  with  the  view  here  set 
forth.  The  Accadians,  who  before  reaching  that  height  of  civiliza- 
tion at  which  phonetic  writing  was  achieved,  must  have  existed  in  a 
settled  populous  state  lor  a  vast  period,  must  have  therefore  bad  for  a 
vast  period  a  con8id('ral)lo  industrial  organization ;  and  it  seems  not 
improbable  that  during  such  period,  being  powerful  in  comparison 
with  wandering  tribes  around,  their  social  life,  little  perturbed  by 
enemies,  was  substantially  peaceful.  Hence  there  is  no  incongruity 
in  the  fact  that  tliey  aie  shown  by  their  records  to  have  given  their 
women  a  relatively  high  status  :  wives  owned  property,  and  the  hon- 
oring of  mothers  was  especially  enjoined  by  their  laws.  Of  the  Egyp- 
tians something  similar  may  be  said.  Their  earliest  wall-paintings 
show  us  a  people  far  advanced  in  arts,  industry,  observances,  mode 
of  life.  The  implication  is  irresistible  that,  before  the  stage  thus  de- 
picted, there  must  have  been  a  long  era  of  rising  civilization  ;  and 
liooe  this  era  was  passed  in  an  isolated  fertile  tract,  mostly  surrounded 
by  such  noraadic  hordes  only  as  the  deserts  could  support,  the  Egyf>- 
tians  were  relatively  strong,  and  may  not  improbably  have  long  led  a 
life  largely  industrial.  So  that,  though  the  nulitant  type  of  social 
Stractare  evolved  during  the  time  of  their  consolidation,  and  made 
sacred  by  their  form  of  religion,  continued,  yet  industrialism  must 
have  become  an  important  factor,  influencing  greatly  their  social 
arrangements,  and  diffusiog  its  appropriate  sentiments  and  ideas. 
Aod  the  position  of  woman  was  relatively  good.  Though  ]>olygyny 
existed,  it  was  unusnal;  matrimonial  regulations  were  strict,  and 
diTOroe  difficult ;  "  married  couples  lived  in  full  community  ;  "  women 
shared  in  social  gatherings  as  they  do  in  our  own  societies  ;  in  sundry 
respects  they  had  precedence  given  fo  them;  and,  in  the  words  of 
Ebers,  many  other  facts  might  be  added  to  prove  the  high  state  of 
married  life." 

Ancient  Aryan  societies  illustrate  well  the  relationship  between 
the  domestic  rff/fme  and  the  political  rigime.  The  despotism  of  an 
irresponsible  head,  which  charactcrijses  the  militant  type  of  structure, 
•baraoteiized  alike  the  original  patriarchal  family,  the  cluster  of  tsmi- 
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lies  baying  a  common  ftDoestor,aad  the  united  clusters  of  families  form- 
ing the  early  Aryan  oommnnity.  Aa  Mommsen  describes  him,  the 
early  Roman  ruler,  once  in  office,  stood  toward  citizens  in  the  same 
relation  that  the  father  of  the  family  did  to  wife,  children^ and  slaves  : 
The  regal  power  had  not,  and  could  not  have,  any  external  checks 
imposed  upon  it  by  law:  the  master  of  the  community  had  no  judge 
of  his  acts  within  the  community,  any  more  than  the  house-father  had 
a  judge  within  his  honsehohl.  Death  alone  terminated  his  power/' 
From  this  first  stage,  in  which  t)ie  political  head  was  ahsolute,  and 
abfloliileness  of  the  domestic  head  went  to  the  extent  of  life  and  death 
power  over  his  wife,  the  advance  toward  a  higher  status  of  women 
was  doubtless,  as  Sir  Henry  !Maine  contends,  largely  caused  by  that  dis- 
integration of  the  family  which  went  along  with  the  progressing  union 
of  BmaUe^  societies  into  larger  ones  effected  by  eonquest.  But  though 
•nccessful  militancy  thus  furthered  female  emancipation,  it  did  so 
only  by  thereafter  redncing  the  relative  amount  of  militancy ;  and  the 
emancipation  WM  really  associated  with  an  average  increase  of  indus- 
trial Btmetnrea  and  activities.  As  before  pointed  out,  militancy  is  to 
he  measured  not  so  much  by  success  in  war  as  by  the  extent  to  wliich 
It  occupies  the  male  population.  Where  all  men  are  warriors,  and  the 
work  is  done  entirely  by  women,  militancy  is  the  greatest.  The  in- 
troduction of  a  class  of  males  who,  joining  in  productive  labor,  lay 
the  basis  for  an  industrial  organization,  qualifies  the  militancy.  And 
as  the  industrial  class,  at  first  consisting  though  it  does  wholly  of 
slaves,  increases  in  proportion  to  the  militant  class,  the  total  activi- 
ties of  the  society  must  be  regarded  as  more  industrial  and  less  mili- 
tant. In  another  way  tlic  same  truth  is  implied,  if  we  consider  tliat 
when  a  number  of  small  hostile  societies  are  consolidated  by  triumph 
of  the  stronger,  the  amount  of  fighting  throughout  the  area  occupied 
becomes  less,  although  the  conflicts  now  from  time  to  time  arising 
with  neighboring  larger  aggregates  may  be  on  a  greater  scale.  This 
is  dearly  seen  on  comparing  the  ratio  of  fighting-men  to  population 
among  the  early  Romans  with  the  ratio  between  the  armies  of  the 
empire  and  the  number  of  people  included  in  the  empire.  And  there 
is  ttie  further  fact  that  the  holding  together  of  these  compound  and 
doubly-compound  societies  eventually  formed  by  conquest,  and  the 
efficient  eodperation  of  their  parts  for  military  purposes,  itself  im- 
plies an  increased  development  of  the  industrial  organization.  Great 
armies  carrying  on  operations  at  the  periphery  of  a  great  territory, 
imply  a  numerous  working  population,  a  considerable  division  of 
labor,  and  good  appliances  for  transferring  supplies :  the  sustaining 
and  distributing  systems  must  be  well  developed  before  large  mili- 
tant stmctnres  can  be  worked.  So  that  tliis  disintegration  of  the 
patriarchal  family,  and  consequent  emancipation  of  women,  which 
went  along  with  growth  of  the  Roman  Empire,  really  had  for  its  con- 
comitant a  deve1<^meiit  of  the  industrial  organisation. 
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In  other  ways  a  like  relation  of  cause  and  effect  is  Bkown  us  during 
the  progress  of  European  Hocieties  since  Konian  times. 

Respecting  the  HiUiu  of  women  in  medieval  Europe,  bir  Henry 
Maine  says : 

There  on  he  no  seriooa  qneition  that,  in  its  ultimito  rendt,  the  dkniption 
of  the  Boman  Empire  was  very  iinfoTorable  to  the  penonal  and  proprietaiy  lib- 
erty of  women.  I  purposely  say  *  in  its  ultimate  result,*  in  order  to  avoid  a 
learned  oontroreny  aa  to  their  position  onder  purely  Xentonie  eDstom.** 

Now,  leaving  open  the  question  whether  this  conclusion  applies  beyond 
those  parts  of  Europe  in  which  institutions  of  Roman  oVigin  were  leaat 
affected  by  those  of  Germanic  origin,  we  may,  I  think,  on  contrasting 
the  condition  of  things  before  the  fall  of  the  empire  and  tlie  condition 
after,  infer  a  connection  between  this  decline  in  the  status  of  women  and 
a  return  to  greater  militancy.  For  while  Roman  power  held  together 
the  populations  of  large  areas,  there  existed  throughout  them  a  state  of 
comparative  internal  peace;  whereas  its  failure  to  maintain  subordina- 
tion was  followed  by  universal  warfare :  producing  from  time  to  time 
larger  aggregates  and  again  dissolutions  of  them,  until  the  disintegra- 
tion had  reached  the  stage  in  which  there  existed  numerous  feudal  gOT- 
emmenta  mutually  hostile.  And  then,  after  that  decline  in  the  position 
of  women  which  accompanied  this  retrograde  increase  of  militancy, 
the  subsequent  improvement  in  their  position  went  along  with  aggre- 
gation of  smaller  feudal  governments  into  larger  ones,  which  had  the 
result  that  within  the  consolidated  territories  the  amount  of  diffused 
fighting  decreased. 

Comparisons  between  the  chief  civilized  nations  as  now  existing, 
yield  verifications.  Note,  first,  the  fact,  significant  of  the  relation 
between  political  despotism  and  domestic  despotism,  that,  according 
to  Legonv^,  Napoleon  I.  said  to  the  Council  of  State,  "Un  mari  doit 
avoir  nn  empire  absolusur  les  actions  de  sa  femme;''  and  that  sundry 
provisions  of  the  Code,  as  interpreted  by  Potbier,  carry  out  this  dic> 
tnm.  Further,  note  that,  according  to  De  S%nr,  the  position  of  women 
in  France  declined  under  the  empire;  and  that  "  it  was  not  onl)-  in 
the  higher  ranks  that  this  nullity  of  women  existed.  .  .  .  The  habit 
of  fighting  filled  men  with  a  kind  of  contempt  and  aqperity  which 
made  them  often  forget  even  the  regard  which  they  owed  to  weak- 
ness." Passing  oyer  less  essential  contrasts  now  presented  by  the 
leading  European  peoples,  and  considering  chiefly  the  statu*  as  dis- 
played in  the  daily  lives  of  the  poorer  rather  tlmn  the  richer,  it  is 
manifest  that  the  mass  of  women  have  harder  lots  where  militant  or- 
ganization and  activity  predominate,  than  they  have  where  there  is  a 
predominance  of  industrial  organization  and  activity.  The  sequence 
observed  by  travelers  in  Africa,  that  in  proportion  as  the  men  are 
occupied  in  war  more  labor  falls  on  the  women,  is  a  sequence  which 
both  France  and  Germany  show  ns.  Social  snstentation  has  to  be 
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carried  on ;  and  nece8i»fily  the  more  males  are  drafted  off  for  military 
service,  the  more  females  must  be  called  011  to  fill  their  places  as  work- 
ers. Hence  the  extent  to  which  in  Germany  women  are  occupied  in 
rough,  out-of-door  tasks — digging,  wheeling,  carrying  burdens ;  hence 
the  extent  to  which  in  France  heavy  field-operations  are  shared  in  by 
women.  That  the  English  housewife  is  less  a  drudge  than  her  Ger- 
man sister,  that  among  shopkeepers  in  England  she  is  not  required  to 
take  so  large  a  share  in  the  business  as  she  is  among  6bopkeei)er8  in 
France,  and  that  in  England  the  out-of-door  work  done  by  women  is 
both  smaller  in  quantity  and  lighter  in  kind,  is  clear;  as  it  is  clear 
that  this  difference  is  associated  with  a  lessened  demand  on  the  male 
population  for  purposes  of  offense  and  defense.  And  then  there  may 
be  added  the  fact  of  kindred  meaning,  that  in  the  United  States,  where 
till  the  late  war  the  degree  of  militancy  had  been  so  small,  and  the 
industrial  type  of  social  structure  and  action  so  predominant,  women 
have  reached  a  higher  (ttatm  than  anywhere  else. 

Evidence  furnished  by  existing  Eastern  nations,  so  far  as  it  can 
be  disentangled,  supports  this  view.  China,  with  its  long  history  of 
wars  causing  consolidations,  dissolutions,  reconsolidalions,  etc.,  going 
back  more  than  2,000  years  a  c,  and  continuing  during  Tartar  and 
Mongol  conquests  to  be  militant  in  its  activities  and  arrangements, 
has,  notwithstanding  industrial  growth,  retained  the  militant  type  of 
structure ;  and  absolutism  in  the  state  has  been  accomi)anied  by  ab- 
solutism in  the  family,  qualified  in  the  one  as  in  the  other  only  by  tlie 
customs  and  sefitiments  which  industrialism  has  fostered  :  wives  are 
bought ;  concu]>inage  is  common  among  tho^e  adequately  well  off; 
widows  are  sometimes  sold  as  concubines  by  faliters-in-law ;  and 
women  join  in  hard  work,  sometimes  ti>  the  extent  of  being  harnessed 
to  the  plough  ;  while,  nevertheless,  this  \o\y  status  is  practically  raised 
by  a  public  opinion  that  checks  the  harsh  treatment  legally  allowable. 
Similarly  Japan,  which,  passing  tlirough  long  periods  of  intcmal  con- 
flict ending  in  integration,  acquired  an  organization  comjilelely  mili- 
tant, under  which  political  freedom  was  unknown,  showed  a  simul- 
taneous absence  of  freedom  in  the  household — buying  of  wives,  concu- 
binage, divorce  at  mere  will  of  husband,  crucifixion  or  decapitation 
for  wife's  adultery;  while,  along  with  the  growth  of  industrialism 
characterizing  the  later  days  of  Japan,  there  went  such  improvement 
in  the  legal  status  of  women  that  the  husband  was  no  longer  allowed 
to  take  the  law  into  his  own  hands  in  case  of  adultery ;  and  now, 
though  women  are  occasionally  seen  using  the  flail,  yet  mostly  the 
men,  according  to  Sir  Kutherlbrd  Alcock,  "  leave  their  women  to  the 
lighter  work  of  the  house,  and  perform  themselveB  the  harder  out-door 
labor" 

It  is,  of  course,  difficult  to  generalize  phenomena  into  the  genesis 
of  which  there  enter  factors  so  numerous  and  iuTolved — character  of 
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raco,  religious  beliefs,  surviving  customs  and  traditions,  degree  of 
culture,  etc. ;  and  doubtless  the  many  oo5perating  causes  give  rise  to 
incongruities  whidi  qualify  somewhat  the  conclusion  drawn.  But,  on 
summing  up  the  several  arguments,  we  shall,  I  think,  see  that  conclu- 
sion to  be  substantially  true. 

The  least  entangled  evidence  is  that  which  most  distinctly  forces 
this  conclusion  upon  us.  Remembering  that  nearly  all  simple  un- 
civilized soc  ieties,  having  chronic  feuds  with  their  neighbors,  are  mili- 
tant in  their  activities,  and  that  their  women  are  extremely  degra<led 
in  position,  the  lact  that  in  the  exceptional  simple  societies  which  are 
peaceful  and  industrial  there  is  an  exceptional  elevation  of  women 
almost  alone  suffices  as  proof :  neither  race,  nor  creed,  nor  culture, 
being  in  these  cases  an  assignable  cause. 

The  connections  which  we  have  seen  exist  between  militancy  and 
polygyny,  and  between  industrialness  and  monogamy,  present  the 
same  truth  under  another  aspect ;  since  polygyny  necessarily  implies 
a  low  Htatus  of  women,  and  monogamy,  if  it  does  not  necessarily  im- 
ply a  high  status^  is  an  essential  condition  to  a  high  status. 

Further,  that  approximate  equalization  of  the  sexes  in  numbers 
which  results  from  diminishing  militancy  and  increasing  industrial- 
ness, conduces  to  the  elevation  of  women ;  since,  in  proportion  as  the 
supply  of  males  available  for  carrying  on  social  sustentation  increases, 
the  labor  of  social  sustentation  falls  less  heavily  oo  the  females.  And 
it  may  he  added  that  the  societies  in  which  the  surplus  of  males  thus 
made  availahle  anderlakes  the  harder  labors,  and  so,  relieving  the 
females  from  imdne  physical  tax,  enables  them  to  produce  more  aod 
better  offspring,  will,  other  things  equal,  gain  in  the  struggle  for  ex- 
istence wiUi  societies  in  which  the  women  are  not  thus  relieved  by  the 
men :  whence  an  average  tendency  to  the  spread  of  societies  in  which 
the  $kitus  of  women  is  improyed. 

There  is  the  fact,  too,  that  the  despotism  distinguishing  a  com- 
munity organised  for  war,  is  essentially  connected  with  despotism  in 
the  household ;  while,  conversely,  the  fireedom  which  characterises  pab* 
lie  life  in  an  industrial  community,  naturally  characterises  also  the  ac- 
companying private  life.  In  the  one  case  compulsory  cooperation  pre- 
vails in  both ;  in  the  other  case  voluntary  cooperation  prevails  in  both. 

By  the  moral  contrast  we  are  shown  another  fSsce  of  the  same  &ct. 
Habitual  antagonism  with,  and  destruction  o^  foes,  sears  the  sym- 
pathies; while  daily  exchange  of  products  and  services  among  citi- 
sens,  puts  no  obstacle  to  increase  of  fellow-feeling.  And  the  altruism 
which  grows  with  peaceful  cooperation,  ameliorates  at  once  the  life 
without  the  household  and  the  life  within  the  household.* 

'  Too  late  to  be  inserted  in  its  proper  place,  and  m  late  that  I  have  cancolc<1  stereo- 
type plfttea  to  bring  it  in,  I  have  met  with  a  striking  vrrification  in  the  jii8t-iiisu«'d  work 
of  Mr.  W.  Mattieu  Williams,  F.  R.  A.  S.,  F.  C.  S.,  "  Throutrh  Norway  with  Ladies."  He 
sajs,    There  are  no  people  in  the  world,  however  rdiiied,  among  whom  the  relative  pou* 
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II. 

Tbftt  brales,  h<wev«r  ferooious,  treat  tbeir  offiipring  tenderly.  Is  a 
Ikmlliar  fact ;  and  that  tendemeBS  to  ofipriog  is  shown  by  the  most 
brutal  of  mankind.  Is  a  fact  quite  congraons  with  it.  An  obvions  ex- 
planation of  this  seeming  anomaly  exists.  As  we  saw  that  the  treat- 
ment of  women  by  men  oannot  pass  a  certain  degree  of  harshness 
without  causing  extinction  of  the  tribe,  so,  here,  we  may  see  that  the 
tribe  must  disappear  unless  the  Iotc  of  progeny  is  strong.  Hence  we 
need  not  be  surprised  wben  Mouat  tells  us  that  the  Andsman-Islanders 
^  ahow  tbeir  children  the  utmost  tenderness  and  affieotion;"  or  when 
we  read  in  Snow's  account  of  the  Fuegiaos  that  both  sexes  are  much 
attached  to  their  oflbpring ;  or  when  Sturt  describes  Australian  fathers 
and  mothers  as  behaving  to  their  little  ones  with  much  fondness. 
Affection  intense  enough  to  prompt  great  self-saciifice  is,  indeed, 
especially  requisite  under  the  conditions  of  savage  life,  which  render 
the  rearing  of  young  difficult;  and  maintenance  of  such  affection  is 
inaured  by  the  dying  out  of  families  in  which  it  is  deficient. 

But  this  strong  parental  love  is,*like  the  parental  love  of  animals, 
very  irregularly  displayed.  As  among  brutes  the  philoprogenitive 
instinct  is  occasionally  suppressed  by  the  desire  to  kill,  and  even  to 
devQur,  th^  young  ones,  so,  among  primitive  men,  this  instinct  is 
now  and  again  overridden  by  impulses  temporarily  excited.  Thus, 
though  attached  to  their  offspring,  Australian  mothers,  when  in  dan- 
ger, will  sometimes  desert  them ;  and,  if  we  may  believe  Angas,  men 
have  been  known  to  bait  their  books  with  the  fiesh  of  boys  they  have 
killed.  Thus,  notwithstanding  their  marked  parental  aflE^tion,  Fuegi- 
ans  sell  their  children  for  slaves;  thus,  among  the  Ghonos  Indians,  a 
father,  though  doting  on  his  boy,  will  kill  him  in  a  fit  of  anger  for  an 
accidental  oflfense^  Everywhere  among  the  lower  races  we  meet  with 
like  incongruities.  Falkner,  while  describing  the  paternal  feelings  of 
Patagonians  as  very  strong,  says  they  often  pawn  and  sell  their  wives 
and  little  ones  to  the  Spaniards  for  brandy.  Speaking  of  the  children 
ef  the  Sound  Indians,  Bancroft  says  they  sell  or  gamble  them  away.'' 
According  to  Simpson,  the  Fi-£des  barter  their  children  to  the  TJtes 
proper;  for  a  few  trinkets  or  bits  of  clothing."  And  of  the  Macusi, 
Sobombufgk  writes,  **  The  price  of  a  child  is  the  same  as  the  Indian 
asks  for  his  dog." 

This  seemingly-heartless  conduct  to  children  often  arises  fVom  the 

tion  of  man  aiKl  woman  is  more  favorable  to  the  latter  than  among  the  Lapp?."  After 
giving  evidence  from  personal  observation,  he  asks  the  reason,  saying :  "  Is  it  because 
the  men  are  not  warriora  f  .  .  .  Tlwf  have  bo  aoldlers,  fight  no  battlet,  cither  with  ont- 
aide  foielgnerB,  or  betireen  the  Tarioaa  tribaa  and  ikmillea  aoMmg  thonaelvea.  ...  Hi 

spite  of  their  wretched  huts,  their  dirty  faces,  their  primitive  clothing,  their  ignorance 

ofliterature,  art,  and  science,  they  rank  above  ns  in  the  highest  element  of  tnie  civiliza- 
tion, the  monil  element;  and  all  the  military  nations  of  the  world  may  stand  uncovered 
before  them  "  (pp.  162,  163). 
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diffionlty  ezperienoed  in  rearing  tbenu  To  it  the  infanticide  80  com- 
mon among  the  uncivilised  and  semi-ciTilized  is,  of  conne,  mainly  dne 
—the  burial  of  living  infimta  with  mothers  who  have  died  in  child- 
birth; the  putting  to  death  one  out  of  twins;  the  destruction  of 

younger  children  when  there  are  already  BeveraL  For  theeo  acts 
there  is  an  excuse  like  that  commonly  to  be  made  for  killing  the  8ick 
and  old.  When,  concerning  the  desertion  of  aged  people  by  wander- 
ing prairie  tribes,  Catlin  says,  **  It  often  becomes  absolutely  necessai-y 
in  such  cases  that  they  should  be  left,  and  they  uniformly  insist  upon 
it,  saying,  as  this  old  man  did,  that  they  are  old  and  of  no  further  use, 
that  they  left  their  fathers  in  the  same  manner,  that  they  wish  to  die, 
and  their  children  must  not  mourn  for  them" — when,  of  the  Nascopies, 
Ileriot  tolls  us  thut  in  his  old  age  "  the  father  usually  employed  as  his 
executioner  the  son  who  is  most  dear  to  him" — when,  in  Kane,  we 
read  of  the  Assiniboin  chief  who  "killed  his  own  mother,"  because, 
being  "old  and  feeble,"  she  "asked  him  to  take  })ity  on  her  and  end 
her  misery" — there  is  suggested  the  conclusion  that, as  destruction  of 
the  ill  and  infirm  may  lessen  the  total  amount  of  suffering  to  he  borne 
under  the  conditions  of  savage  life,  bo  may  tlie  destruction  of  infants, 
when  the  region  is  barren  or  the  mode  of  life  so  hard  that  the  rearing 
of  many  is  impracticable.  And  a  like  plea  may  be  urged  in  mitigation 
of  judgment  on  savages  who  sell  or  barter  away  their  children :  the 
needs  of  the  younger  ones  possibly,  in  some  cases,  prompting  this 
sacrifice  of  the  elder. 

Generally,  then,  among  uncivilized  peoples,  as  among  animals, 
instincts  and  impulses  are  the  sole  incentives  and  deterrents.  The 
Status  of  a  primitive  man's  child  is  like  that  of  a  bear's  cub.  There  is 
neither  moral  obligation  nor  moral  restraint;  but  there  exists  the 
nnchecked  power  to  foster,  to  desert,  to  destroy,  as  love  or  anger 
moves. 

To  the  yearnings  of  natural  affection  are  added  in  early  stages  of 
progress  certain  motives,  partly  personal,  partly  social,  which  help  to 
aecure  the  lives  of  children ;  but  which,  at  the  same  time,  initiate  dif- 
ferences of  status  between  children  of  different  sexes.  There  is  the 
desire  to  strengthen  the  tribe  in  war ;  there  is  the  wish  to  have  a 
future  avenger  on  individual  enemies ;  there  is  the  anxiety  to  leave 
behind  one  who  shall  perform  the  funeral  rites  and  continue  oblations 
at  the  grave. 

Inevitably,  the  urgent  need  to  augment  the  number  of  warriors 
leads  to  preference  for  male  children.  On  reading  of  such  a  militant 
race  as  the  Ohechemecas,  that  they  **  like  much  thdr  male  children,  who 
are  brought  up  hy  their  fiithers,  but  they  despise  and  hate  the  daugh- 
ters;** or  of  the  Panches,  that,  when  ^  a  wife  bore  her  first  girl-child, 
they  Idlled  the  child,  and  thus  they  did  with  all  the  girls  bom  before 
a  male  child,*'  we  are  shown  the  effect  of  this  desire  for  sons ;  and 
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ef«ry  wLwe  we  find  it  leading  either  to  deetmction  of  dmaghten,  or  to 
bw  estimatioa  and  ill-treatment  of  theoL  Throiigli  long  asoending 
itages  of  Mxnal  life  the  desire  thus  arieing  peraista ;  as  instanoe  the 
statement  of  Herodotns,  that  every  Persian  prided  himself  on  the 
namber  of  his  sons,  and  it  is  even  said  that  an  annnal  prise  was  giren 
by  the  monarch  to  the  Persian  who  conld  show  most  sons  Uving. 
ObTioosly  the  soeial  motire,  thus  coming  in  aid  of  the  parental 
motlTe,  senred  to  raise  the  staluf  of  male  children  above  that  of 
female. 

A  reason  fbr  the  care  of  sons  implied  in  the  passage  of  Soclesias- 
ticna  which  says,  **He  left  behind  him  an  avenger  against  his  ene- 
miesy**  is  a  reason  which  has  weighed  with  all  races  in  barbaroos  and 
semi^ivitised  states.  The  sacred  duty  of  blood-rerenge,  earliest  of 
recognised  obligations  among  men,  snrviTes  so  long  as  societies 
remain  predominantly  warlike ;  and  it  generates  an  anxiety  to  have  a 
male  representative  who  shall  retaliate  upon  those  from  whom  iijaries 
have  been  received.  This  bequest  of  quarrels  to  be  foaght  ont,  trace- 
able down  to  recent  times  among  so-called  Christians,  as  in  the  will 
of  Brant6me,  has,  of  coarse,  all  along  raised  the  value  of  soub,  and  has 
80  put  upon  the  harsh  treatment  of  them  a  check  not  put  upon  the 
harsh  treatment  of  daughters — whence  a  further  dillVrentiation  of 
itatus. 

The  (levelopiiRMit  of  ancestor-worsliip,  wliich,  enjoining  sacrifices 
to  be  made  by  eacti  niati  at  the  tombs  of  his  immt'diate  and  more 
remote  male  progenitors,  implies  anticipation  of  like  saerifiees  to  his 
own  ghost  by  his  son,  initiates  yet  another  motive  for  eherisliing  aons 
— adds  to  the  parental  reijanl  for  children  a  feeling  wliioli  tells  in  favor 
of  mriles  rather  than  of  females.  The  eflfeets  of  this  motive  are  at  tl»e 
present  time  shown  us  by  the  Chinese,  amouLT  whom  the  deat}\  of  an 
onlv  son  is  especially  lamented,  bec:in><e  there  will  be  no  one  to  make 
offerings  at  the  grave,  and  among  whom  the  p<Tem])toi"y  need  for  a 
son  hence  arising  is  held  to  justify  the  taking  of  a  concubine,  though, 
"if  a  person  has  sons  by  his  wife  (for  daughters  never  enter  into  tlic 
account),  it  is  considered  den»Lratory  to  take  a  handmaitl  at  all."  On 
recalling  Egyptian  wall-paintings  and  papyri,  and  the  like  evidence 
furnished  by  Assyrian  records,  showing  that  sacrifices  to  ancestors 
^verc  performed  by  their  male  descendant — on  remembering,  t<»o,  that 
am<nig  ancient  Aryans,  Hindoo,  (ireek,  Koman,  the  daiighter  was  inca- 
pable of  this  functi<ui,  and  that  sons  were,  therefore,  required  for  main- 
taining the  family-cult — we  arc  shown  how  tins  developed  form  of 
the  |)rimitive  reliixion,  wliile  it  streni;thened  filial  subordination^ 
added  an  incentive  to  parental  care — of  sons,  but  not  of  daugiiters. 

In  brief,  then,  the  relations  of  adults  to  young  among  human 
beings,  originally  like  those  among  animals,  began  to  assume  higher 
forms  onder  the  influence  of  the  several  desires — to  obtain  an  aider  in 
fighting  enemies,  to  provide  an  avenger  for  injuries  received,  and  to  ^ 
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leave  behind  one  who  should  adminiBter  to  welfare  after  death:  mo- 
tives whioh,  slrengtheniog  as  societies  passed  through  their  early 
stages,  gradually  gave  a  certain  authority  to  the  claims  of  male  ohU- 
drcn,  though  not  to  those  of  females.  And  thus  we  ag^in  see  how 
intimate  is  the  ooDneotion  between  militancy  of  the  men  and  degrada- 
tion of  the  women. 


Here  we  are  introduced  to  the  question,  "  What  relation  exists  be- 
tween the  status  of  children  and  the  form  of  social  organisation  ?  "  To 
this  the  reply  is  akin  to  one  given  in  the  last  chapter;  namely,  that 
mitigation  of  the  treatment  of  children  accompanies  traDsition  fmui 
the  militant  type  to  the  industrial  type. 

Those  lowest  social  states  in  which  oibpring  are  now  idoliiedy  now 
killed,  now  sold,  as  the  dominant  feeling  prompts,  are  everywhere  the 
states  in  which  hostilities  with  surronnding  tribes  are  chronic.  This 
absolute  dependence  of  progeny  on  parental  will  is  shown  whether 
the  militancy  is  that  of  archaic  groups,  or  that  of  groups  higher  in 
stmoture.  In  the  latter  as  in  the  former,  there  exists  that  life  and 
death  power  over  children  which  is  the  negation  of  all  rights  and 
claims.  On  comparing  children's  sktHut  in  the  rudest  militant  tribes 
with  their  9Uttm  in  militant  tribes  which  are  patriarchal  and  com- 
pounded of  the  patriarchal,  all  we  can  say  is,  that  in  these  last  the 
still-surviving  theory  becomes  qualified  in  practice;  and  that  qualifi-  ' 
cation  of  it  increases  as  industrialism  grows. 

The  Feejeeans,  intensely  despotic  in  government,  and  ferocious  in 
war,  furnish  an  instance  of  extreme  abjectness  in  the  position  of  chil- 
dren. Infanticide,  especially  of  females,  reaches  nearer  two-thirds 
than  one^half ;  they  destroy  their  infants  from  mere  whim,  expediency, 
anger,  or  indolence ; "  and,  according  to  Erskine,  children  have  been 
offered  by  the  people  of  their  own  tribe  to  propitiate  a  powerful  chief," 
not  for  slaves  but  for  food.  A  sanguinary  warrior  race  of  Mexico— the 
Cheohemecas — ^yield  another  example  of  excessive  parental  power: 
sons  cannot  marry  without  the  consent  of  parents ;  if  a  young  man 
violates  this  law  ....  the  penalty  is  death.''  By  this  instance  we 
are  reminded  of  the  domestic  condition  among  the  ancient  Mexicans 
(largely  composed  of  conquering  cannibal  Cheohemecas),  whose  fioeial 
organization  was  highly  militant  in  type,  and  of  whom  Clavigero  says, 
"  Their  children  were  bred  to  stand  so  much  in  awe  of  their  parents, 
that  even  when  grown  np  an<l  married,  they  hardly  durst  speak  before 
tliem."  In  ancient  Central  America  family  rule  was  similar ;  and  in 
ancient  Pern  it  was  tlie  law  that  "  sons  should  obey  and  serve  their 
fathers  until  tliey  rcai  licMl  the  age  of  twenty-five." 

If  we  now  turn  to  the  few  cases  of  uncivilized  and  semi-civilifed 
societies  that  are  wholly  industrial,  or  |ire<lominantly  industrial,  we 
lind  children,  as  we  found  women,  oceu|»ying  niueh  lii<j;lier  j)0&itions. 
Among  the  peaceful  iiodo  aud  Dhim^ls,  "  infanticide  is  utterly  uu- 
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known ; "  daughters  are  treated  with  confidence  and  kindness ; "  and 
wben  marriages  are  being  arranged,  there  is  a  consulting  the  des- 
tined bride;"  to  which  add  the  reciprocal  trait  that  "it  is  deemed 
shameful  to  leave  old  parents  entirely  alone."  The  Dyaks,  again, 
largely  industrial,  and  having  an  onmilitant  social  strnctnre,  yield  the 
fact  stated  by  Brooke,  that  "  the  practiee  of  infanticide  is  rare,*'  as 
well  as  the  facts  before  named  under  another  head,  that  cliildren  have 
the  freedom  implied  by  regular  courtship,  and  that  girls  choose  their 
mates.  We  are  told  of  the  Samoans,  who  arc  more  industrial  in  social 
structure  and  habit  than  neighboring  Malayo-Polynesians,  that  infan- 
ticide after  birth  h  unknown,  and  that  Children  have  the  degree  of  in- 
dependence implied  by  elopements  when  they  cannot  obtain  parental 
assent  to  their  marriage.  Similarly  with  the  Negritos  inhabiting  the 
island  of  Tanna,  where  militancy  is  slight  and  there  are  no  pronounced 
cliieftaiiiships :  of  them  wo  read  iu  Turner  that  "the  Tannese  are 
fond  of  their  children.  No  infanticide  there.  They  allow  them  every 
indulgence,  girls  as  well  as  boys."  Lastly,  there  is  the  case  of  the  in- 
dustrious Pueblos,  whose  children  were  uorestrained  in  marriage,  and 
by  \rhom,  as  we  liavo  seen,  daughters  were  espeoialiy  privileged. 

Thus  with  a  highly-militant  type  there  goes  extreme  subjection  of 
children,  and  the  8t€ttus  of  girls  is  still  lower  than  that  of  boys ;  while 
in  proportion  as  the  type  becomes  non-militant,  there  is  not  only  more 
recognitton  of  children's  claims,  but  the  recognized  claims  of  boys  and 
girls  approach  toward  equality. 

Kindred  evidence  is  supplied  by  those  societies  which,  passing 
through  the  patriarchal  forms  of  domestic  and  political  government, 
have  evolved  into  large  nations.  Be  the  race  Turanian,  Semitic,  or 
Aryan,  it  shows  us  the  same  connection  between  political  absolutism 
over  subjects  and  domestic  absolatism  over  oMldran. 

In  China  the  destruction  of  female  infants  Is  common;  ^parents 
sell  their  children  to  be  slaves ; "  in  marriage  the  parents  of  the  girl 
always  demand  for  their  child  a  price ; "  and  ^  forced  marriages  often 
produce  the  most  tragic  results. ...  A  union  prompted  solely  by  lore 
would  be  a  monstrous  infraction  of  the  duty  of  filial  obedienoe,  and  % 
predilection  on  the  part  of  a  female  as  heinous  a  erime  as  infidelity. 
•  .  .  Their  maxim  is,  that,  as  the  emperor  should  have  the  oare  of  a 
father  for  his  people,  a  fisther  should  have  the  power  of  a  sovereign 
over  his  firauly.''  Meanwhile  it  is  observable  that  this  legally-unlim- 
ited paternal  power  descending  from  militant  times,  and  persisting 
along  with  the  militant  type  of  social  stmotuTe,  has  come  to  be  quali- 
fied in  practice  by  sentiments  which  the  industrial  type  fosters :  in- 
fanticide, reprobated  by  proclamation,  is  excused  only  on  the  plea  of 
poverty,  joined  with  the  need  for  rearing  a  male  child ;  and  public 
opinion  puts  checks  on  the  actions  of  those  who  purchase  children. 
With  that  militant  type  of  social  structure  which,  during  early  wars, 
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became  highly  develujied  among  the  Japanese,  similarly  goes  great 
tilial  subjection.  Mitfonl,  qualifying  previous  statements,  admits  that 
needy  people  "  sell  their  children  to  be  waitresses,  singers,  or  prosti- 
tutes;" and  ISir  Rutherford  Alcock  says  that  "parents,  too,  have 
undoubtedly  in  some  cases,  if  not  in  all,  tlie  power  to  sell  their  chil- 
dren." It  may  be  added  that  the  subordination  of  young  to  old,  irre- 
spective of  sex,  is  greater  than  the  subordination  of  females  to  males; 
for  abject  as  is  the  slavery  of  wife  to  husband,  yet,  after  his  death^ 
the  widow's  power  "over  the  Hon  restores  the  balance  and  redresses 
the  wrong,  by  placing  woman,  as  the  mother,  far  above  man,  as  tlie 
son,  whatever  bis  age  or  rank."  And  the  like  holds  among  the  Chinese. 

How  among  the  primitive  Semites  the  iiather  exercised  eapital 
jurisdiction,  and  bow  along  with  this  there  went  a  lower  status  of 
girls  than  of  boys,  needs  no  proof.  Bnt,  as  further  indicating  the 
parental  and  filial  relation,  I  may  name  the  fact  that  children  were 
considered  so  much  the  property  of  the  father,  that  they  were  seized 
for  his  debts  (2  Kings  iv.  1 ;  Job  xxiv.  9) ;  also  the  fact  that  selling  of 
daughters  was  anthoriied  (Exodus  xxl  7) ;  also  the  fact  that  injono- 
lions  respecting  the  treatment  of  children  referred  exclusively  to 
paternal  benefit :  as  instance  the  reasons  given  in  Ecclesiasticus,  chap- 
ter XXX.,  for  ohastisement  of  sons ;  and  the  farther  fact  that  in  Dem- 
teronomy,  xxL  18,  stoning  to  death  is  the  appointed  punishment  of  a 
rebellions  son.  Though  some  qualification  of  paternal  absolntisn 
arose  during  the  later  settled  stages  of  the  Hebrews,  yet  along  with 
persistence  of  the  militant  type  of  government  there  continued  ex- 
treme filial  subordination. 

Already  in  the  chapter  on  the  Family,  when  treating  of  the  Ro- 
mans as  illustrating  both  the  social  and  domestic  organisation  pos- 
sessed by  the  conquering  Aryans  during  their  spread  into  Europe,  some- 
tlung  has  been  implied  respecting  the  itaim  of  children  among  them. 
In  the  words  of  Mommseo,  relatively  to  the  father,  *<  all  in  the  house- 
hold were  destitute  of  legal  rights— the  wife  and  child  no  less  than 
the  bullock  or  the  slave.'*  He  might  expose  his  children :  the  religious 
prohibition  which  forbade  it  so  far  as  concerned  all  the  sons — de- 
fonned  births  excepted — and  at  least  the  first  daughter,"  was  without 
eivfl  flanetion.  He  bad  the  right  and  duty  of  exercising  over  them 
Judicial  powers,  and  of  punishing  them  as  he  deemed  fit,  in  life  and 
limb.'*  He  might  also  sell  his  child.  It  remains  to  say  that  the  same 
implied  development  of  industrialness  which  we  saw  went  ajpng  with 
improvement  in  the  position  of  women  during  the  growth  of  the  Ro- 
man Empire,  went  along  with  improvement  in  the  position  of  children. 
I  may  add  that  in  Greece  there  were  allied  manifestations  of  paternal 
absolutism :  a  man  could  bequeath  his  daughter,  as  he  could  also  his 
wife. 

If,  again,  we  compare  the  early  states  of  existing  European  pe<^ 
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plet,  cluunMterued  by  ehronio  miliuncy,  with  their  later  states, 
eharaeterized  by  a  militano  j  that  had  beeome  less  constant  and  dif- 
foaed,  while  indostrialism  had  grown,  differences  of  like  significance 
meet  ns. 

We  have  the  statement  of  Cttsar  concerning  the  Celts  of  G^ul,  that 
fathers  ^  do  not  permit  their  children  to  approach  them  openly  nntil 
they  have  grown  to  manhood."  In  the  Meronngian  period  a  fiither 
could  sell  his  child,  as  conld  also  a  widowed  mother— a  power  which 
continued  down  to  the  ninth  century  or  later.  Under  the  decayed 
feudal  state  which  preceded  the  French  Berolntion  domestic  sabordi- 
nation,  espedaUy  among  the  aristocracy,  was  still  snch  that  Chatean- 
briand  says,  My  mother,  my  sister,  and  myself^  transformed  into 
statues  by  my  father^s  presence,  only  recover  onrselTCS  after  he  leayes 
the  room  ;**  and  Taine,  quoting  Beaumarchais  and  Bretonne,  indicates 
that  this  rigidity  of  paternal  authority  was  general.  Then,  after  the 
Revolution,  De  S^gnr  writes,  *^  Among  our  good  forefathers  a  man 
of  thirty  was  more  in  subjection  to  the  head  of  the  family  than  a  child 
of  eighteen  is  now.** 

Our  own  history  furnishes  kindred  evidence.  Describing  the  man- 
ners of  the  fifteenth  century,  Wright  says :  Young  ladies,  even  of  . 
great  fiimilies,  were  brought  up  not  only  strictly,  but  even  tyrannical- 
ly. ..  .  The  parental  authority  was  indeed  carried  to  an  almost  ex-  . 
travagant  extent.**  Down  to  the  seventeenth  century,  ^children'stood* 
or  knelt  in  trembling  silence  in  the  presence  of  their  &th^rs  and 
mothers,  and  might  not  sit  without  permission.'*  The  literature  of 
even  the  last  century,  alike  by  the  deferential  use  of  ''sir*'  and 
''madam" in  addressing  parents, by  the  authority  parents  assumed 
ia  arranging  marriages  for  their  children,  and  by  the  extent  to  which 
sons,  and  BtiU  more  daughters,  recognised  the  duty  of  accepting  the 
spouses  chosen,  shows  us  a  pensistence  of  filial  subordination  propor- 
tionate to  the  political  subordination.  And  then,  since  the  beginniDg 
of  this  century,  along  with  the  immense  development  of  industrialism 
and  the  correlative  progress  toward  a  freer  type  of  social  organisa- 
tion, there  has  gone  a  marked  increase  of  juvenile  freedom ;  as  shown 
by  a  greatly  moderated  parental  flictation,  by  a  mitigation  of  punish- 
ments, and  by  that  decreased  formality  of  domestic  intercourse  which 
has  accompanied  the  changing  of  fitthem  fhmi  masters  into  friends. 

Differences  having  like  meanings  are  traceable  between  the  more 
militant  and  the  less  militant  European  societies  as  now  exuting. 
Along  with  the  relatively-developed  industrial  type  of  political  organi- 
sation in  England,  there  goes  a  less  coennve  treatment  of  children 
than  in  France  and  Germany,  where  industrialism  has  modified  the 
political  organisations  less.  Jdned  with  great  fondness  for,  and  much 
indulgence  of,  the  young,  there  is  in  France  a  closer  supervision  of 
them,  and  the  restraints  on  their  actions  are  both  stronger  and  more 
numerous:  girl«  at  home  are  never  from  under  maternal  control,  and 
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boys  at  school  are  subject  to  military  discipline.  Add  to  which  that 
paroDtal  oyersight  of  marriageable  children  still  goes  so  £ar  that  little 
opportunity  is  afforded  lor  choice  by  the  young  people  themselves. 
In  Germany,  again,  there  is  a  stringency  of  rule  in  education  allied  to 
the  political  stringency  of  rule.  As  writes  a  German  huly  long  resi- 
dent in  £ngland,  and  experienced  as  a  teacher:  English  children 
are  not  tyrannized  over — ^they  arc  guided  by  their  parents.  The  spirit 
of  independence  and  personal  rights  is  fostered.  I  can  therefore  nn- 
derstand  the  teacher  who  said  he  would  rather  teach  twenty  German 
[children]  than  one  English  child — I  understand  him,  but  I  do  not 
sympathize  with  him.  The  Grerman  child  is  nearly  a  slave  compared 
to  the  English  child;  it  is,  therefore,  more  easily  subdued  by  the  one 
in  authority." 

Lastly  come  the  facts  that  in  the  United  States,  long  characterised 
by  great  development  of  the  industrial  organization  little  qualified  by 
the  militant,  parental  government  has  become  extremely  lax,  and 
girls  and  boys  are  nearly  on  a  par  in  their  positions :  the  independence 
reached  being  such  that  young  ladies  often  form  their  own  circles  of 
acqnamtance  and  carry  on  their  intunacies  without  let  or  hinderance 
from  their  fathers  and  mothers. 

As  was  to  be  anticipated,  we  thus  find  a  series  of  changes  in  the 
Uatm  of  children  parallel  to  the  series  of  changes  In  the  iUituB  of 
women. 

In  archaic  societies,  without  law  and  having  customs  extending 
over  but  some  parts  of  life,  there  are  no  limits  to  the  powers  of 
parents ;  and  the  passions,  daily  exercised  in  confiict  with  brutes  or 
men,  are  restrained  in  the  relations  to  offspring  only  by  the  philopro- 
genitiye  instinct. 

Early  the  needs  for  a  companion  in  arms,  for  an  avenger,  and  pres- 
ently for  a  performer  of  sacrifices,  add  to  the  latherly  feeling  other 
motives,  pei*sonal  and  social,  tending  to  give  something  like  a  9UUm 
to  male  children ;  but  leaving  female  children  still  in  the  same  posi- 
tion as  are  the  young  of  brutes. 

These  relations  of  father  to  son  and  daughter,  arising  in  advanced 
groups  of  the  archaic  type,  and  becoming  more  settled  where  pastoral 
life  originates  the  patriarchal  group,  continue  to  characterize  societies 
that  remain  predominantly  militant,  whether  evolved  from  the  patri- 
archal group  or  otherwise:  victory  and  defeat,  wliich  express  the  out- 
come of  militant  activity,  having  for  llit  ir  correlatives  despotism  and 
slavery  in  military  organization,  in  political  organization,  and  in 
domestic  organization. 

The  status  of  children,  in  common  with  tiiat  ol  women,  rises  in  pro- 
portion as  the  compulsory  cooperation  characterizing  militant  activi- 
ties becomes  qualified  by  the  voluntary  cooperation  characterizing 
industrial  activities.  We  see  this  on  comparing  the  most  militant  uu- 
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civilised  peoples  with  others  that  are  leM  militant ;  we  see  it  on  com- 
paring the  early  militant  states  of  existing  nations  with  their  later 
more  industrial  states ;  we  see  it  on  comparing  nations  that  arc  now 
relatively  militant  witii  tlio^e  that  are  now  relatively  indusirial.  And 
we  are  espi-cially  8ht)wn  it  hy  the  fact  that  in  primitive  niu  ultured 
societies  which  arc  exceptionally  peaceful  the  utatus  of  children  is 
exceptionally 

Most  cuiielii>ivi  l y,  liowever,  irt  this  connection  shown  on  grouj»ing 
the  facts  antilhetieally  thus:  On  the  ouv  han»l,  savage  tribes  in  gen- 
eral, chronically  militant,  have,  in  common  with  the  predominantly 
militant  great  nations  of  antiquity,  the  trait  that  a  father  has  life  and 
death  power  over  his  children.  On  tin-  other  hand,  the  few  uncivil- 
izoil  tiilx's  which  are  peaceful  and  industrial  have,  in  common  with 
the  most  advanced  civili/e<l  nations,  the  trait  that  ciiiltln  iTs  lives  are 
sacred,  and  that  large  measures  of  freedom  are  accorded  to  both  boys 
aod  girls. 

IMAGINATION.' 

Br  Da.  JiLLIOTT  COU£S,  U.  b.  A. 

LADIES  AND  GENTLEMEN :  Amid  the  asperities  of  the  great 
political  crisis  which  has  convulsed  a  nation,  it  is  pleasant  to 
find  the  elegant  repose  of  a  aalon  where  culture  and  refim  niei)t  stand 
like  sleepless  sentinels  on  guard  against  dissension  ;  nn<l  in  the  Len- 
ten season — when  the  fugitive  madrigal  of  society  is  hushed  in  tlu? 
measure<l  cadence  of  the  penitential  psalm,  aiitl  the  brilliant  po]>pies 
of  fashion  grow  pale  in  the  shadow  of  the  palm — it  is  nuct  that 
thought  should  turn  from  outward  things  to  the  contemplation  of 
those  wiiiiin. 

The  few  moments  «biiing  which  an  unworthy  member  of  the 
Society  is  indulged  to-nigiit  will  be  devotc<l  to  the  consideration  <»t' 
Imagination  as  one  of  the  intellectual  faculties  which,  if  common  in 
some  degree  to  all,  is  nevertln  le>s,  in  its  higln  st  development,  the 
rarest,  most  j)recious,  and  most  splendid,  of  human  endowments.  I 
need  not — I  shall  not — l)e  coldly  critical  now,  nor  seek  to  ]>end  your 
judgment  to  my  w  ill ;  for  I  must  speak  my  aspirations,  not  my  j)er- 
sonal  experiences,  and  move  you  from  the  heart,  or  not  at  all.  The 
subject  bids  detiance  to  the  trammels  of  custom  or  precedent,  and 
will  be  bound  by  no  conventionality. 

For  J'act%  as  simply  such,  I  dare  say  I  have  a  great  and  growing 
contempt,  perliaps  less  due  to  any  familiarity  I  may  have  ac<piired, 
than  to  my  habitual  contemplation  of  structures  without  reference  to 

>  BMd  ImToto  tht  Utorary  Soeit^  of  Wuhiagtoo,  D.  OL,  Msfcb  11, 1871 
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the  materials  of  which  they  are  composed.  The  architect,  not  hif 
workmen — the  plan,  not  the  details  of  its  execution — the  design,  not 
the  methods  of  its  accomplishment — tlicse  are  within  the  higher  view 
to  which  intellectual  insight  may  aspire.  Let  us  pay  tribute  to  tlie 
gifted  poet  who  taught  us  to  contrast  the  insignificance  ot  a  fuct  with 
the  siililirne  signiticalion  of  a  truth.  No  one  may  imagine  for  a 
moment  tliat  tlie  imaginalive  faculty  is  an  imaginary  thing,  or  doubt 
the  reality  of  imagination,  because  it  is  immaterial  and  immeasurable, 
•  inscrutable  to  the  physical  senses,  unsusceptible  of  analysis  or  syn- 
thesis, triable  by  no  test,  overriding  logic,  outwitting  philosophy, 
laughing  at  ^^cience — this  imperious  mistress  of  mind,  this  fertile 
mother  of  all  art ! 

This,  that,  and  the  other,  of  things  unnumbered,  material  and 
immaterial,  wise  and  otherwise,  make  up  the  marvelous  microcosm 
we  call  Self — the  world  wliere,  like  the  sun  of  the  planetary  system, 
shines  the  intellect  w'ith  perfect  splendor.  But,  as  the  Fj)ectrum  has 
dissected  the  solar  ray,  so  has  the  understanding,  by  a  process  of  self- 
inflicted  vivisection  that  scLins  scarcely  less  than  divine  in  its  insight, 
pierced  and  resolved  the  mysteries  of  its  own  comjKisition.  We 
know  that  the  mind  is  a  bundle  of  many  fagots,  the  unite<l  strength 
of  which  can  never  be  broken,  though  racked  on  doubt  and  put  to  the 
wheel  of  despair — though  cast  beneath  the  car  of  superstition,  or 
consigned  to  the  nether  millstone  of  inhuman  persecution.  We  know 
that  these  mental  fagots  are  of  many  kinds — sturdy  oak  of  the 
scientist,  pliable  ash  of  the  schoolman,  sail-bearing  pine  of  the  posi- 
tivist,  cypress  of  |iefl8imist,  rose-wood  of  optimist,  heart-wood,  it  may 
be,  for  all  of  us  ;  and  the  one  mysterious  piece,  so  like  and  yet  so 
unlike  them  all.  Let  the  rest  season,  nay,  even  blacken :  this  one  is 
changeless  and  ever-enduring,  as  fresh  and  as  green  as  if  cut  but 
to-day  from  the  parent  stem ;  it  buds  on  forever,  like  a  wonderfal  air* 
plant  whose  tendrils  find  nonrishment  wherever  there  is  sensitized 
atmosphere,  and  needs  the  grosser  nurture  of  no  vulgar  mould  ;  this 
veritable  Hamamelis,  witch-hazel  of  the  mental  sheaf,  fitly  styled  the 
^divining-rod;"  for  this  is  the  magic  wand  of  the  sculptor,  tlio 
painter,  the  poet,  the  singer,  the  seer  alike  1 

Technical  definition  of  the  imagination  may  be  found  in  the  dio- 
tionaries  of  all  civilized  langnages — ^tbose  montwients  of  learning  and 
labor  which  compel  the  most  profound  respect,  while  tbey  excite  the 
liveliest  emotions  of  gratitnde  and  sympathy  for  the  men  who  were 
bom  to  erect  them.  But  the  conventional  label  of  the  imaginative 
faculty  need  not  1^  recited  before  this  Society ;  nor  need  I  enlarge 
upon  its  manifest  inadequacy  beyond  the  requirements  of  fonualism. 
Definition  is,  or  should  be,  diagnostic  description ;  but  in  what  tenna 
may  that  be  described  which  exists  only  in  imagination  ?  Definition 
implies  limitation  and  boundary ;  the  gist  of  the  term  is  the  set^g 
of  comei^tones;  but  how  measure  off  and  survey  that  which  is 
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boundless  ?  No  syllogism  is  competent  here.  Let  imagination  seek 
its  own  conclusions,  with  strong  white  wings  that  melt  not  even 
in  the  dazzling  light  and  heat  of  its  onn  glorious  achievements. 
What  care  I  for  the  crutch  ot  logic  here,  or  any  Ariadne's  thread  in 
a  labyrinth  of  verbal  niceties  I  Enthusiasm  bears  too  liiird  uj)on  the 
check-rein  of  sober  reflection  ;  fancy  leaps  lightly  ;  ecstasy  beckons, 
and  the  lotos  is  waving  over  the  still,  cool  waters  of  my  judgment. 
But  expression  may  lawfully  scuk  even  the  pinnacle  of  rliiip;>ody,  for 
naught  but  superlatives  are  iittiog  for  that  which  is  beyond  com- 
parison. 

We  can  but  imagine  the  possibilities  of  this  attribute  of  intellect ; 
as  its  peculiarities  deny  comparison,  and  its  processes  scrutiny,  so  do 
its  powers  defy  comprehension.  But  what  of  its  etfective  operation 
and  manifest  results?  What  of  its  purposes  and  j)leat-ure8 — of  its 
pangs  and  penalties?  And  wliat,  alas!  of  its  perversions?  Of  these 
we  know  something,  if  not  from  our  own  experience,  then  from  the 
teachings  of  the  consummate  niasters  of  expression  whose  thought- 
laden  voices  strike  home — or,  sljould  they  pass  over  our  heads,  leave 
us,  at  least,  in  no  doubt  tliat  something  has  gone  over. 

To  a  practical  point  tirst :  one  excellent  and  most  useful  purpose 
which  the  imacjination  subserves  at  the  hands  of  the  txifted  few  whom 
the  higlier  development  of  this  faculty  makes  leaders  of  thought  and 
watchful  guardians  of  human  progress,  is,  to  put  men  of  scieuce  on 
their  proper  level,  and  to  teach  them  to  know  their  place. 

As  this  may  possibly  be  considered — by  some  of  my  friends  wliose 
generous  appreciation  of  my  efforts  in  scientific  lines  of  inquiry  may 
blind  them  to  the  slightness  of  my  acquirements — to  be  rather  a 
ticklish  position  for  me  to  assume,  let  me  fortify  with  authority  as 
well  recognized  in  literature  as  is  that  of  the  sinewy,  daring,  and 
brilliant  gladiator  of  the  scientific  arena  who  stigmatized  poetry  as 
sensuooB  caterwauling." '  It  has  been  peroeived  and  said,  in  snb- 

>  Although,  in  the  sphere  of  ima^^tion,  fiictB  "  are  apt  to  be  regarded  as  troable- 
•ome  Slid  impertfawkl,  and  Ioombcm  of  stetonieiit  as  only  a  very  venial  tranagretilon, 
jel,  for  the  beiwAt  of  those  feeders  who  cere  for  eceoieoj,  it  ma j  be  stated  that  tfao 
author  of  Ui!s  oeM>rated  phrase^  that  has.  gjiven  so  much  offense  to  artistic  and  poetic 
minds,  did  not  use  it  in  the  manner  here  stated.  Prof.  Huxl^  has  never,  as  we  are 
aware,  "  stifrmatizcd  poctrv  as  Bcnsuous  caterwauling."  It  was  not  poetry  itself,  but 
onlj  *om<  poetry,  to  wliich  he  applieil  this  eminently  felicitous  epithet ;  and  if  Words- 
worth were  Uvtng,  he  would  no  duubt  cordially  indurso  it.  \Vc  give  the  memorable 
passage,  as  it  will  beer  frequent  repeating.— (Ed.) 

"  lo  tbcM  times  the  edacatlooal  tree  teems  to  have  its  roots  in  the  air,  its  leaves  and  flowers 
In  the  grcNuid ;  nd  I  ceailwi  I  aboold  vsry  oiBdi  Wm  to  ten  It  vpslde  down,  so  that  Ita  toote 
mlirht  be  solidly  Imboddod  amonj:  the  fkcts  of  Natnrf,  and  draw  thctii-o  a  noiiiu!  natrimcnt  for  the 
foliage  aad  fmit  of  Uierature  and  of  art.  No  edacatlooal  ajratem  can  have  a  claim  to  pennanence 
anlasa  It  reeoKBlaee  the  troth  that  edaeatkm  has  twograat  endsto  whIeheveqrthiBgelieBMiaihe 
pnijfiniinatcd.  The  one  of  these  Is,  to  bMiasse  haowledge;  Ihe  other  is,  to  develop  the  toveof 
right  and  the  hatred  of  wrong, 

WUh  wladoni*and  aprlghtBeas  a  nation  caa  nake  lie  wajr  wotthtlr,  and  Beealf  wlll  follow  In 
the  footstepe  of  the  two,  ereair  she  he  sot  vedallr  invited;  while  there  le,peihepi,aoBli^lB 
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stance,  tliat  the  great  scientists  and  tlie  great  artists  are  in  really 
closer  brotherhood  than  many  suppose — they  hold  divided  sway  over 
much  comujon  ground ;  it  is  only  a  seeming  paradox,  that  few  dis- 
coveries in  science,  perhaps  no  great  ones,  have  been  made  without 
the  exercise  of  the  imagination,  or  of  some  faculty  so  nearly  like  it 
that  distinction  between  them  is  ditlicult;  for  the  line  whicli  separates 
the  operations  and  results  of  imagination  from  those  of  induction  is 
obscure.  Ratiocination  is  the  twin-brother  of  imagination.  The 
apple  that  Eve  pluoked,  aod  the  apple  that  Newton  flaw  fall,  grew 
ou  the  same  tree. 

But  i<)  my  intrenchment :  "Poetry,"  says  OD6Wbo  understood  it, 
ia  the  ^st  and  last  of  all  kDowledgo— it  is  immortal  aa  the  heart 
of  man.  If  the  Ubors  of  the  men  of  science  should  ever  create  any 
material  revolution,  direct  or  indirect,  in  our  condition,  and  in  the 
impresaiona  which  we  habitually  receive,  the  poet  will  sleep  then  no 
more  than  at  present ;  he  will  be  at  the  side  of  the  man  of  science, 
carrying  sensation  into  the  midst  of  the  objects  of  science  itself. 
The  remotest  discoveries  of  the  chemist,  the  botanist,  the  mineralo- 
g^st,  will  be  as  proper  objects  of  the  poet's  art  as  any  upon  which 
it  can  be  employed,  if  the  time  should  ever  come  when  these  things 
shall  be  ^miliar  to  ns,  and  the  relations  under  which  they  are  con* 
templated  by  the  followers  of  the  respective  sciences  shall  be  mani- 
festly and  palpably  material  to  ns  as  enjoying  and  suffering  beings. 
If  the  time  should  ever  come  when  what  is  now  called  sdenoe,  thus 
familiarized  to  men,  shall  be  ready  to  put  on,  as  it  were,  a  form  of 
ilesb  and  blood,  then  the  poet  will  lend  his  divine  spirit  to  aid  the 
transfiguration,  and  will  welcome  the  being  thus  produced  aa  a  dear 
and  genuine  inmate  of  the  household  of  men." ' 

This  utterance  of  half  a  century  ago  seems  like  prophecy  now 
when  the  presaged  changes  are  imminent.  The  conflict  may  never- 
theless be  protracted  as  long  as  either  contestant  is  blinded  to  the 
real  strength  of  his  antagonist — senseless  though  it  be  to  attempt  the 
impossible  divoroe  of  the  material  from  the  immaterial,  of  matter 
IVom  force,  of  body  from  the  s|»rit— that  would  be  death.  And 
it  is  the  physicist  himself  who  is  loudest  to  proclaim  that,  without  the 
force  which  gives  motion  to  material  particles,  there  is  no  light,  no 
heat,  no  life. 

tbe  whole  world  more  (tnddcning  and  more  revolting  than  Is  offered  by  men  sank  In  ignonmce  of 
ef«rjthinff  but  what  other  men  haT«  wf!tt«n— ••emlagly  dewld  of  monl  brttaf  «r  golSMn,  tat 
wlttl  flM  MOM  of  beaaty  so  keen,  and  the  power  of  expression  so  col  tinted,  that  tMrMonoM 
MtertrnnllnK^  may  be  nimoft  mli*takcn  for  the  ma»ic  of  the  epheres. 

*'  At  present,  edncation  la  almost  entirely  devoted  to  fhe  eatttrmHoB  Of  the  power  of  npnmSfm 
Md  of  tbo  MOM  of  UtenuT  ImooIj.  The  matter  of  havln;;  anything  to  Mj  boyond  a  bash  of  other 
pf opIe>  opfnfond,  or  of  posse«slnjr  any  criterion  of  beauty,  so  that  we  may  dlstiugntsh  between 
the  jjiodlike  and  the  devlllsh,  is  left  aside  as  of  no  moment.  I  think  I  do  not  err  in  saying  that. 
If  MieiiM  won nodo  the Ikwndotloa  of  edncation,  tnateedof  beiiig,eliiM»t,eto^OBMftooraiM 
to  the  edifice,  this  state  of  thin^^  could  not  exist." 

'  Quoted  from  E.  C.  Stedman's  "  Victorian  Poets,"  the  pegc  where  WtMtbwortli  is 

thus  reproduced  being  further  laid  under  contribution. 
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Here  I  would  repeat  with  emphMk^  what  I  intimated  in  the 
beginning,  that  the  microscopio  eye  whieh  peen  too  long  and  too 
intently  npon  the  motes  of  foots  which  play  in  the  sunbeam,  will  he 
blinded  to  the  foroe  and  beanty  of  the  truths  which  both  the  motes 
and  the  beam  eonspire  to  aonoance. 

In  thus  insisting  npon  the  intimate  relationships  which  I  belieye 
snbsist  between  the  offices  of  the  imaginative  and  those  of  the  reason- 
ing iiMnlty,  I  must  not  be  nusnnderstood  to  depreciate  or  disparage 
the  mighty  prowess  d  tbe  latter,  which  I  lore  to  contemplate.  Pare 
reason,  as  expressed — had  nearly  said  symbolised^in  the  simple, 
fimltless  syllogism,  has  nothing  to  fear  from  the  sovereignty  of  tbe 
imagination.  It  is  beantifal  and  fearM  to  see  that  clear,  cold,  naked 
blade,  gleaming  with  steel-blne  temper,  resistlessly  incisiye — to  see 
it  cleaye  with  eqnal  ease  the  solid  ingot  of  ignorance  and  the  gossa- 
mer web  of  illnsion— to  see  it  work  like  a  giant  steam-hammer, 
smoothly,  noiselessly,  and  irresistibly,  whether  its  power  be  adjusted 
to  the  cracking  of  an  egg-shell  of  superfine  subtilties,  or  the  forging 
of  the  massive  links  by  which  it  is  anchored  secure  in  a  storm  of 
error.  Yet  this  Titan  is  not  omnipotent ;  its  powers  are  limited;  and 
it  is  precisely  at  the  pomt  where  reason  hesitates  that  the  office  of 
imagination  begins.  Tbe  higher  faculty  takes  up  the  story  when 
reason  omits  to  point  the  moral,  and  adorns  the  tale  that  Nature  tells 
to  man.  It  brings  her  seeming  discords  into  one  grand  harmony, 
and  orowns  the  noble  shaft  of  Science  with  the  immortal  wreath  of 
Art. 

I  speak  of  imagination  in  its  full  development,  and  in  the  truest, 
highest^  and  best  sense  that  the  term  can  bear;  and  I  am  reminded 
here  to  draw  a  broad,  even  if  a  devious  and  uncertain,  line  of  dis- 
tinction between  this  splendid  faculty  and  mere  Fancy — ^a  pert  Miss, 
whose  will»o'-the-wi8p  are  too  often  mistaken  for  the  head-light  of  the 
imagination.  I  will  not  weary  yon  with  over-nice  formalities  of  defi- 
nition in  a  case  where  shades  of  difference  blend.  Enow,  by  their 
fruits,  that  &ncy  is  a  parody  on  imagination.  The  play  of  fancy  is 
quips  and  quirks  and  airy  nothings,  and  the  whole  mob  of  littlenesses 
we  call  smart  and  clever.  The  working  of  imagination  breathes  life 
into  marble  and  canvas,  inspires  the  drama,  the  poem,  the  symphony, 
and  vivifies  systems  of  religion. 

What  farndty  but  the  imaginative  can  conceive,  what  but  the 
power  of  the  imagination  itself  can  convey,  the  full  meaning  of  this 
soul  of  genius?  It  is  creatiye;  and,  when  this  is  said,  expression 
falters  by  the  wayside  of  anUdimax.  If  there  be  within  us  one  single 
apaik  of  the  divine  fire,  this  spark  it  is  that  sends  the  long  light 
shaking  "  from  pillar  to  pillar  of  the  temple  that  the  lesser  god  of  the 
imagination  rears  to  a  God  eternal,  till  it  irradiates  the  shrine  where 
all  men  sooner  or  later-  must  kneel  in  devotion ;  and  we,  who  now 
gaae  wistAUly  at  the  veil  which  screens  the  inner  sanctuary  from  eyes 
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profane,  may  yet  be  permitted  to  kiss  the  hem  of  a  seamless  garment. 
Oh,  the  FearchinjT,  the  far-reaching  insight  of  the  epigram,  "If  there 
he  no  God,  man  must  invent  one  ! "  Invention,  conception,  imagina- 
tion, creation,  are  synonymous,  and  in  one  sense  convertible  terms.* 

The  pleasures  of  the  imagination — if  so  slight  an  expression  may 
hint  at  a  meaning,  the  fullness  of  which  is  rapture  or  transport — arc 
manifold,  and  too  manifest  to  require  subtilty  of  discrimination  for 
their  recognition  and  explanation.  These  are  among  the  things  of 
blessed  memory,  of  blissful  h(>})e,  and  among  those  the  reality  and 
universality  of  which  are  contirmed  by  all  e.\|>erience.  Even  those 
who  cuddle  the  bantlings  of  their  fancy,  in  the  fond  delusion  tliat 
they  nurture  the  offspring  of  the  fertile  mother,  feel  somewhat  of  the 
charm  indescril)able.  What,  then,  the  serenity,  what  the  majestic 
repose,  of  the  creators  of  thought  after  their  labor,  we  may  only 
^ntly  imagine. 

What  of  the  pangs  and  penalties  now — what  of  the  price  to  be 
paid  for  this  power?  To  bring  forth  in  travail  was  not  the  sentence 
of  one-half  the  human  race  alone.  There  have  been  those,  indeed, 
like  Raphael,  who  have  wrought  the  miracles  of  imagination  in  the 
eunshine  of  the  heart,  to  sweet  music  of  the  soul ;  hut  oh,  so  few 
escape  the  throes  of  thought-birth  !  Physiologists  tell  us  of  a  certain 
mental  process  they  call  "  unconsc  ious  cerebration."  The  operation 
of  the  imagination  unconscious  of  labor  is  better  known  by  another 
name — inspiration  ;  its  expression  is  revelation  ;  its  mouth-piece  the 
seer.  But  rare  clay,  and  only  the  finest,  incases  such  spirits  ;  men 
must  work  in  the  storm,  in  sorrow  and  suff*ering,  each  to  liis  measure 
of  creative  ability.  Let  us  never  forget,  in  the  terrible  struggle  for 
expression,  that  it  is  given  to  lips  which  press  the  sword  of  paio  to 
epeak  to  fellow-men  the  words  "  Go  thou  up  higher  !  " 

I  crave  your  indulgence  for  one  other  thought.  Authority  and 
responsibility  go  hand-in-hand  with  equal  pace.  The  measure  of 
creative  ability  is  the  measure  of  accountability  for  its  exercise,  and 
the  measure  of  the  penalty  which  perversion  of  the  godlike  faculty 
entails.  Like  every  other  energy  in  Nature,  the  imagination  is  equally 
potent  for  good  and  for  evil.  Let  the  bravest  man  tell  me  he  never 
shudders  when  he  looks  within,  at  the  possibilities  there  disclosed. 
There  is  power  to  make  this  earth  seem  nearer  heaven  or  helL 
Whose  rebellious  imagination  conceived  it  were  better  to  reign  below 
than  to  serve  above?  Souod  is  as  full  of  discord  as  of  harmony. 
Light  may  blind  us,  or  gnide  us  on  our  way.  Heat  constmcts  and 
heat  destroys.  The  dual  nature  of  every  force  wars  with  its  opposite. 
The  imagination  is  equally  potent  to  sanctify  and  to  pollute.  Guard, 
then,  this  gift  with  fear  and  trembling ;  great  issues  depend  upon  this 
most  powerful,  most  perilous,  and  most  precious  endowment  of  the 
intellect.   Not  like  the  victor  in  history  need  we  sigh  for  other 

'  <*  In  tetnen  GSttern  ntlct  sleh  d«r  Meiiaob.**— Cknm. 
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worlds  to  oonquery  if  we  move  the  world  of  the  iinagiDation  to  the 
ends  of  tmth  and  beauty;  for  a  greater  triamph  is  oons  then,  and  the 
Bonl  may  leap  at  the  inward  shout,  Victory !  ▼iotory  1  conquest  of 
aelfr 

♦  > »  


A  PHlLOSOPllICxVL  EMPEKOIl.' 

Br  CALVBBT  VAUX. 

AT  our  last  meeting  we  listened  with  keen  interest  to  ^11  Mr. 
Lewis  had  to  say  about  the  Emperor  Justinian ;  and  his  dra- 
matic presentation  of  tlic  subject  cannot  fail  to  leave  a  permanent 
impression  on  onr  minds,  in  regard  to  the  life  of  this  conspicuous 
example  of  a  bad  type  of  Roman.  Selfish  and  sensuous,  remorseless, 
bloodtliirsty,  energetic,  full  of  vitality,  a  barbarian  at  heart;  repulsive 
in  his  theories,  odious  in  his  practices,  true  .to  the  woman  he  choso 
with  an  accurate  instinct  as  his  mate — not  as  wife  or  mother,  or  with 
any  respect  for  the  sex  to  which  she  belonged,  bat  rather  as  an  ex- 
aggerated exception  to  every  idea  that  was  then,  and  is  now,  current  ^ 
in  regard  to  what  a  woman  ought  to  be.  There  was  nothing  attrac- 
tive  or  genial  in  the  life  of  either  Justiniao  or  Theodora;  and,  so  far 
aa  this  forcible  sketch  allowed  us  to  form  an  opinion,  wc  were  unable 
to  discover  any  suggestion  in  the  so-called  civilization  of  the  period  , 
that  would  be  likely  to  help  us  in  these  times. 

Imperial  Rome,  at  the  beginning  of  the  Christian  era,  may  of 
course  be  viewed  from  a  different  standpoint ;  and  it  seems  to  me 
worth  while  to-night  to  follow  the  clew  that  is  given  us  by  the  writ- 
ings of  another  Roman  emperor,  Marcus  Antoninus,  who  began  his 
reign  in  the  middle  of  the  second  century. 

We  do  not  depend  here  on  any  exaggerated  history,  or  on  a  nar- 
rative full  of  misstatements,  of  the  biased  and  interested  kind,  that 
appertain  to  the  work  of  a  contemporary  reporter ;  but  we  have  the 
clean  words  of  the  man  himself,  published,  and  not  published,''  as 
Aristotle  said  of  his  own  writings  to  Alexander,  who  expressed  a 
distaste  to  having  such  exquisitely  subtile  brain-work  scattered  broad- 
cast in  the  common  highway,  where  it  might  be  picked  up  by  any- 
body. The  volume  seems  to  be  a  commonplace  book,  made  up  of 
notes  that  have  no  special  connection  with  each  other  in  the  pages  on 
which  they  happen  to  stand,  but  are  very  definitely  related  in  the 
sequence  of  moods  that  occur  to  the  writer.  It  would,  indeed,  be 
interesting  to  collate  the  scattered  beads  of  similar  color,  and  group 
them  together. 

*  "  Marcua  Aureliua  AntoniDus,"  a  paper  read  before  the  New  York  Fraternity 
Ofaib.** 

/• 
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When  tlie  Japanese  embassadon  visited  the  United  Btatefli  \%  was 
remarked  that  the  manners  of  the  moBt  refined  men  among  them  were 
essentiaUy  European  or  American,  if  we  choose  so  to  state  it ;  not 
that  they  were  in  the  smallest  particular  borrowed  or  nssamcd,  but 
because  there  is  a  logic  in  the  coltare  of  the  human  being,  that  brings 
about  the  same  results  all  the  world  over,  so  far  as  manners  are  con- 
cerned. The  style  of  Marcus  Antoninus  has  this  cosmopolitan  air. 
He  seems  to  have  been  the  really  complete  ideal  of  a  cultivated  man; 
and  his  ways  of  thinking,  his  methods  of  expression,  his  social  views, 
his  manners,  in  fact,  are  correspondingly  broad. 

He  would  be  at  home  in  any  century;  but  in  none  so  completely, 
it  seems  to  me,  as  in  the  nineteenth.  Yon  long  to  hear  of  his  intro- 
duction to  Darwin  and  Spencer,  and  feel*  that  the  conversation  would 
grow  interesting  at  once.  The  deeply-rooted  doctrine  of  special  cre- 
ation is,  we  know,  now  losing  force  day  by  day,  for  all  who  have  the 
opportunity  to  become  acquainted  with  the  current  results  of  scientific 
investigation,  even  in  a  superficial,  popular  way.  The  invention  of  a 
matured  animal  is  seen  to  be  inconceivable,  because  all  the  facts  that 
appertain  to  the  idea  of  maturity  are  so  definitely  associated  with  the 
recognition  of  advancing  age,  tiiat  the  conceptions  are  found  to  be 
inseparable.  One  of  the  scientific  puzades  has  therefore  been  to  ac- 
count in  an  intelligent  manner  for  the  different  phases  of  life  that 
occur  from  age  to  age ;  to  suggest,  as  it  were,  some  positive  vehicle 
whose  duty  it  has  been  to  carry  along  the  sequence  of  influences  from 
generation  to  generation.  Draper  makes  a  suggestion  in  this  direc- 
tion, and  points  out  that  the  air  we  breathe  is  the  grand  receptacle 
from  which  all  living  things  come,  and  to  which  they  all  return.  It 
is,  he  says,  the  cradle  of  vegetable,  the  coffin  of  animal  lilie :  made  up 
of  atoms  that  have  once  lived,  and  that  have  run  through  innumer- 
able cycles  of  change,  its  particles  await  their  turn  for  further  re- 
organization. A  corresponding  thought  also  appears  to  have  passed 
through  the  mind  of  Antoninus  ;  not,  of  course,  precisely  in  the  same 
form,  but  there  is  an  intelligible  hint  of  the  idea  in  the  following  sen- 
tence: "  If  souls  continue  to  exist,  how  does  the  air  contain  them  from 
eternity?" 

Every  era  lias  wliat  may  be  called  its  fashionable  real  problem  for 
discussion.  Sometimes  it  is  etLicul;  at  others,  mechanical;  or  it  may 
be  artistic. 

The  recoi^nition  of  a  jnuccis  of  dovelo|iment  in  all  things — or,  as 
it  is  well  termed,  "evolution'' — is  tlie  essential  natural  law  which 
seems  just  now  to  be  tlie  imjtortant  centre  of  scientific  interest  ;  and 
it  may  almost  be  J^aid  to  be  an  outizrowth  of  the  present  decade.  Yet 
in  our  author  we  see  the  same  kind  of  yeast  fermenting;,  and  becoming 
an  incisive  statement  in  appropriate  words.  "Observe  constantly 
that  all  things  take  ])lace  by  chantre.  Accustom  yourself  to  consider 
that  the  nature  of  the  universe  loves  notiung  so  much  as  to  change 
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the  things  whieh  9st%  and  to  make  nofr  things  like  them.  .  •  .  For 
everything  that  exiata  ia,  in  a  manner,  the  leed  of  that  which  will  be, 
and  to  think  only  of  aeeda  that  are  cast  into  the  earth,  or  into  a 
womb,  is  a  very  Tulgar  notion,  ...  In  the  aeries  of  things,  those 
which  follow  are  always  aptly  fitted  to  those  whieh  have  gone  before; 
and  the  thingfs  whieh  eome  into  ezistenee  exhibit  no  mere  sacoession, 
bat  a  certain  wonderful  relationship.  .  ,  .  Ton  exist  as  a  part ;  you 
will  disappear  in  that  which  produced  you ;  or,  rather,  you  will  be 
received  back  into  its  seminal  principle  by  transmutation.  And,  by 
consequence  of  such  a  change,  I  too  exist,  and  those  who  begat  me, 
and  so  on  forever  in  the  direction  of  the  past ;  for  nothing  hinders  us 
from  saying  so,  even  if  the  universe  b  adminiatered  according  to  defi- 
nite periods  of  revolution.'* 

AlthoQgh  habitually  thoughtful  and  theoretical,  his  main  desire  is  \ 
to  be  equal  to  the  work  of  the  day,  whatever  it  may  be.  He  expecta 
to  meet  with  opposition,  as  a  matter  of  course,  and  tries  to  be  always 
light-armed,  cheerful,  and  ready  for  a  run  to  the  nearest  summit,  from 
which  a  new  view  may  be  obtained. 

His  experience  shows  the  immense  advantage  of  good  fortune, 
when  crystallized  in  the  form  of  a  liberal,  far-reaching  education ;  and 
one  feels  that  to  produce  a  man  so  cool,  complete,  and  many-sided, 
none  of  his  advantages  were  less  than  be  required.  The  instinct  that 
suggests  the  possession  of  wealth  as  a  dcBideratuin  to  nine-tenths  of 
the  race,  finds  here  a  sufiicicnt  defense.  We  want  to  have  leisure, 
opportunity,  plenty  of  right  to  occupy  other  people's  time,  and  plenty 
of  time  to  exercise  our  rights.  In  Antoninus  wc  find  :i  man,  an  em- 
peror, who  has  been  liberally  brought  up  from  tlie  first ;  who  con- 
fesses to  having  always  had\ everything  good  under  tlie  sun ;  who 
complains  of  nothing  in  his  pe^poual  experience ;  and  who  is  as  far  as 
possible  from  repeating  the  words  of  his  Oriental  predecessor,  "Van- 
ity of  vanities,  all  is  vanity."  Nothing  of  the  kind  appears  in  his 
notes.  He  is  a  shrewd,  busy,  responsible  man  of  the  world  ;  always 
givin;^  orders  and  attending  to  the  details  of  his  position.  He  is,  of 
course,  never  free  from  the  influence  of  llatterers,  hypocrites,  and 
time-servers.  He  is  exposed  to  selfish,  baneful  influences,  as  every 
emperor  must  be,  but  he  is  equal  to  tlie  cmerc^oncy ;  his  self-resj)ect 
encourages  iiim  constantly  to  draw  the  line  between  his  own  and  other 
people's  experiences,  and  to  keep  his  own  unconfused.  He  is  temper- 
ate and  simple  in  his  personal  habits  from  taste  and  from  ])rinciple. 

When  the  Russian  Emperor  Nicholas,  who  was  a  military  c])ief  in 
the  fullest  sense,  visited  England,  he  took  his  iron  camjvbedstead 
into  every  palace  tiial  was  placed  at  his  service.  The  Duke  of  Wel- 
lington liad  the  same  liabit  to  his  dying  day,  his  bedroom  being  a 
bare  and  almost  unfurnished  apartment.  Antoninus  had  this  soldier's 
custom,  but  "  he  loved  temperance  for  its  elegance,  not  for  its  auster- 
ity."   It  is  possible,  he  says,  for  a  man  to  live  in  a  palace  without 
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wanting  either  gaards  or  embroidered  dreBses,  or  torebes  and  ttatnee, 
and  sacb-Hke  show.  It  ia,  in  fact,  in  aoch  a  mao'a  power  to  bring 
himaelf  very  nearly  to  the  fuhion  of  a  private  person,  withont  being 
for  this  reason  either  meaner  in  thought  or  more  remiee  in  action  with 
respect  to  the  things  which  most  be  done  for  the  public  interest  in  a 
manner  that  befits  a  roler.  He  doubtless  receiyed  a  forcible  influence 
in  this  direction  ftom  his  uncle,  the  emperor  who  preceded  him,  in 
regard  to  whom  he  says :  ^  The  things  which  conduce  in  an  j  way  to 
the  commodity  of  life,  and  of  which  fortune  gi^es  aa  abundant  sup- 
ply, he  used  without  annoyance,  so  that  when  he  had  them  he  eDjoyed 
them  without  alTectation,  and,  when  he.  had  them  not,  he  did  not  want 
them.'* 

He  appears  to  have  been  himself  at  an  early  age  a  hard  student,- 
to  have  adopted  a  plain,  coarse  dress,  and  to  have  lived  a  laborious, 
abstemious  life.  He  was  of  a  winning  nature,  and  had  a  great  alfec* 
tion  for  his  teachers,  who  were  numerous,  and  all  eminent  in  their 
several  professions.  His  uncle  and  adoptive  fiMber,  Antoninus  Pius, 
a  truly  noble  man,  gave  by  his  example  the  key-note  to  many  points 
in  the  character  and  taste  of  Harcus.  He  studied  law  carefnUy  to  fit 
himself  for  the  high  place  he  was  destined  to  fill,  and  of  course 
learned  the  Roman  diseipluie  of  anns.  He  abandoned  the  studies  of 
poetry  and  rhetoric  advisedly ;  not  from  any  lack  of  appreciation,  but 
partly  because  he  was  made  aware  that  his  gift  did  not  lie  ia  that 
direction,  and  partly  because  he  found  these  studies  too  fascinating 
for  a  young  man  with  the  responsibilities  before  him  that  he  expected 
to  assume. 

Although  he  began  his  reign  a  ceotury  and  a  half  after  the  birth  of 
Jesus,  it  is  evident  that  he  is  unaware  of  any  influence  that  has  been 
brought  to  bear  on  his  own  mind  that  may  be  traced  to  this  source. 

A  soul,'*  he  says,  should  be  ready  at  any  moment  to  be  separated 
from  the  body,  to  be  extinguished,  or  to  continue  to  exist ;  but  this 
readiness  should  come  from  a  man's  own  judgment,  not  from  mere 
obstinacy,  as  with  the  Christians." 

There  is,  according  to  Leslie,  sufficient  evidence  that  he  did  not 
prevent,  as  he  might  have  done  by  direct  edict,  a  persecution  of 
Attains  and  other  Gallic  Christians  in  the  year  177.  In  his  time  the 
opposition  between  the  old  and  the  new  belief  was  continually  grow- 
ing stronger,  and  the  adherents  of  the  heathen  religion  urged  those  in 
authority  to  a  more  regular  resistance  to  the  invasions  of  the  Christian 
faith.  It  must  of  course  be  remembered  that  the  Christians  them- 
selves maintained  that  all  heathen  religions  were  false,  and  openly 
opposed  the  heathen  rites ;  thus  making  a  declaration  of  hostility 
against  the  Roman  Government,  which  tolerated  all  the  various  forms 
of  superstitious  worship  that  existed  in  the  empire,  and  that  could 
not  consistently  leave  unrebuked  an  intolerant  religion,  which  declared 
that  all  the  rest  were  false.    The  rules  against  the  Christians  were 
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made  in  the  time  of  his  predecessor,  Trajan ;  and  his  own  powers 
were,  doubtless,  limited  by  constitutional  forms. 

Among  his  acknowledgments  to  his  teachers  and  friends,  he  men- 
tions that  he  learned  from  his  governor  to  be  neither  of  the  green  nor 
the  blue  party  at  the  games  in  the  circus  (showing  that  the  feud  was 
in  active  force  at  the  time) ;  also  endurance  of  labor,  to  want  little, 
to  work  with  his  own  hands,  nut  to  meddle  with  other  peojjle's  affairs, 
and  not  to  be  ready  to  listen  to  slander.  "From  Rusticus,"  he  says, 
**  I  learned  not  to  be  led  away  to  sophistic  emuhition,  nor  to  be  writ- 
ing on  speculative  matters,  nor  to  deliver  little  liortatory  orations, 
nor  to  be  showing  myself  off  as  a  man  who  j)ractiscs  much  discipline.** 
From  the  same  teacher  he  also  learned  not  to  walk  aT)out  the  house  in 
his  out-door  dress,  and,  as  he  says,  "  to  write  niy  letters  with  sim- 
plicity, like  the  letter  Rnfticos  himself  wrote  trom  binuessa  to  my 
mother." 

He  appears  to  have  been  a  Stoic,  and  thanks  one  of  his  tutors  for 
introducing  him  to  Epictetus;  but  he  had  none  of  the  harshness,  in- 
difference, or  self-assertion,  that  has  become  associated  with  the  idea 
of  Stoicism — perhaps  a  little  unjustly,  although  there  is  always  some 
ground  for  a  good,  wholesome  prejudice  against  such  a  representative 
word. 

For  his  wife,  Faustina,  he  expresses  great  admiration.  Neither 
she,  however,  nor  her  mother,  who  had  the  same  name,  succeeded  in 
preserving  a  character  unspotted  from  attack  by  the  historians ;  and 
if  his  wife  deserves  the  criticisms  that  are  extant  (of  second-rate  au- 
thority, however,  Leslie  says),  even  the  Theodora  that  Prof.  Lewis 
has  given  us  so  vivid  an  account  of  was  hardly  more  vicious  m 
taste,  or  reckless  in  practice.  Swinburne  has  chosen  her  name  as  the 
key-note  for  a  tour  de  force^  and  makes  it  the  lay-figure  on  which  to 
drape  forty  verses,  in  each  of  which  the  second  line  rhymes  with 
Faustine.  She  seems  in  the  poem  to  be  closely  related  to  Poe's  Loo- 
nore,  who  was  eliminated  (the  author  tells  us)  out  of  his  personal  con- 
sciousness in  accordance  with  the  logical  rales  of  imaginative  and 
rbythmio  art. 

"  Too  bare  the  face  Unt  suits  a  woauui  for  hor  sooI^b  serecn, 
The  tort  of  beantj  tlwt*s  called  haman  in  heD,  Faostine. 

You  could  do  all  thin^^s  but  be  good  or  chaste  of  mien, 
And  that  70a  would  not  if  yoa  could.  Wo  know  Fauadne." 

His  individual  view  of  domestic  life  must,  however,  count  for 
much,  even  in  opposition  to  Swinburne.  lie  says:  I  thank  the  gods 
that,  though  it  was  my  mother's  fate  to  die  young,  she  spent  the  last 
years  of  her  lite  with  me ;  that  I  have  such  a  wife,  so  obedient,  so  af- 
fectionate, and  BO  simple;  and  that  I  had  abundance  of  good  nurture 
for  my  children." 

It  is,  perhaps,  fair  enough  for  the  teacher  to  say  that  faith  is  best 
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shown  by  works  ;  but  the  interesting  aspect  of  any  faith  is  best 
shown  by  the  theory  involved,  the  intellectual  ideal,  the  point  aimed 
at,  the  sweep  of  the  curve ;  and  we  are  at  no  loss  for  intorinivtion  of 
this  kind  with  regard  to  Antoninus,  although  there  is  but  little  record 
of  his  personal  practice.  His  faith,  as  a  man  of  llie  world,  was  in  a 
good,  social  habit  uf  life;  in  active,  industrious,  kindly  cooperation. 
He  believed  in  tlie  present  opportunity,  in  its  duties  especially.  Enjoy 
life  (he  says)  by  joining  one  good  thing  to  another,  so  as  not  to  leave 
even  the  smallest  interval  between  ;  and  make  your  acts  refer  to  noth- 
ing else  than  to  a  social  end — not  forgetting  that  the  kinsliip  is  close 
between  every  man  and  the  whole  human  race,  which  ib  not  a  com- 
munity of  a  little  blood  or  seed,  but  of  intelligence. 

Although  an  emperor,  he  was,  therefore,  in  a  certain  sense,  a  very 
good  republican ;  and  he  argues  that  we  ought  to  propose  to  our- 
selves an  object  in  life  that  shall  be  of  a  socially  political  kind,  and 
actnally  stigmatizes  any  thought  that  tends  to  destroy  social  union  as 
one  of  four  principal  aberrations  of  the  superior  facnlty.  He  has  an 
appreciative  feense  of  humor  that  would  easily  Income  grim,  if  the 
whole  soul  of  the  man  were  not  basked  in  sunshine,  and  full  of  good- 
tempered  acquiescence  in  the  mysterious  chances  (as  they  seem  to  be) 
of  Providence.  Heraclitus,  he  says  (after  so  many  speculations  on  the 
conflagrations  of  the  universe),  WM  filled  with  water  internally,  and 
died  smeared  over  with  mud. 

He  then  gives  several  other  equally  untoward  illustrations,  and 
proceeds  quite  cheerfully  to  draw  his  moral  and  urge  a  oonstant 
readiness  to  close  the  voyage  of  life. 

The  defect  in  hb  range  of  ideas  is  in  the  direction  that  might  be 
anticipated — ^in  the  too  great  detachment  and  isolation  of  the  purely 
mental  oapaoity.  We  do  not  find  a  comprehension  of  the  close  and 
intimate  connection  between  material  and  immaterial  (amounting  to 
identity  so  far  as  personal  ezperienoe  is  concerned),  which  has  be^ 
established  by  modern  scientific  research.  An  undue  prominence  is 
given  to  the  power  of  individual  will  in  the  direction  of  self-control 
and  the  avoidance  of  evil;  snflSoient  allowance  is  not  made  for  human 
nature — ^that  is,  the  ezi^gerations  of  passion,  appetite,  or,  in  general 
terms,  of  temperament.  There  is,  boweyer,  no  suggestion  of  pre- 
jndioe,  no  shallow  closing  of  the  avenues  through  which  fresh  infor- 
mation may  come,  and  one  feels  that  when  with  our  modem  oppor- 
tonities  for  inyestigation  it  does  come,  the  fresh  statement  is  in 
harmony  with  what  has  preceded  it  in  the  definitions  of  Antoninns, 
which  prove  to  be  right  as  far  as  they  go,  bnt  are  incomplete. 

Aldiongh  a  logician  on  principle,  by  natural  gifts,  and  by  con- 
stant practice,  there  is  nothing  pitiless  in  his  logic.  It  would  almost 
seem  that  he  had  been  aware  of  the  hardness  that  so  easily  aeoom- 
panies  the  power  to  state  with  precision  a  sequence  of  cause  and  eflfect, 
and  he  chooses  rather  to  show  how  easy  it  is  to  prove  logically  that 
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a  charitable  view  may  be  taken  of  the  evil  doings  of  others.  He  says, 
for  exuiiiijle:  "  When  a  raau  has  presented  the  appearance  of  having 
done  wrong,  say,  how  can  I  be  certain  that  this  is  a  wrongful  act? 
And  even  if  he  has  done  wrong,  how  do  I  know  that  he  has  not  con- 
demned himself?" 

His  definition  of  the  way  in  which  injuries  should  be  met  shows 
the  true  Christian  spirit.  He  urges  as  invincible  the  continuiiuce 
of  a  benevolent  disposition  toward  even  the  most  violent,  and  rec- 
ommends tliat  you  "  quietly  admonish  him  and  calmly  correct  his 
errors  at  the  very  time  when  he  is  trying  to  do  you  harm ;  saying, 
*Xot  so,  my  child,  we  are  constituted  by  Nature  for  something  else;' 
and  show  hira  his  error,  with  gentle  tact,  not  with  any  double  mean- 
ing or  in  the  way  of  reproach,  but  affectionately  and  without  any  ran- 
cor in  your  soul,  not  as  if  you  were  lecturing  him,  nor  yet  that  any 
by-8tander  may  admire,  but  either  when  he  is  alone,  or  with  caution 
as  if  he  were  alone." 

His  style  is  not  particularly  elegant,  certainly  not  poetic  or  imagi- 
native, but  it  has  an  intensely  masculine  quality,  and  its  virile  power 
of  grasp  is  sufficient  to  insure  to  the  thoughts  of  Marcus  Antoninus 
a  long  future. 

When  an  ethical  principle  is  to  be  inculcated  about  which  (we 
will  assume)  there  is  no  difference  of  opinion,  the  appeal  will  be 
made  to  one  kind  of  intelligence  by  thinkers  of  the  calibre  of  (let  us 
say)  George  Herbert,  and  to  another  kind  by  studious  inquirers  of  a 
type  which  may  be  represented  by  Emerson  and  Antoninus,  about 
whom  all  that  one  can  say  in  the  way  of  definition  is  that  his  appeal 
in  each  separate  instance  seems  to  be  directly  made  without  quali- 
fication or  limitation,  to  himself,  to  you,  to  me,  to  every  being  ca- 
pable of  understandin:?  the  meaning  of  ordinary  words.  It  is  never 
special,  but  always  general  and  in  the  direction  of  character  which 
belongs,  like  the  air,  to  every  human  being,  and  not  in  the  direction 
of  genius  or  acquirement,  which  is  owned  like  the  earth  by  human 
beings  very  unequally.  Take,  for  instance,  the  following  quotations: 
"  You  say,  men  cannot  admire  the  sharpness  of  your  wit.  Be  it  so. 
But  there  are  many  other  things  of  which  you  can  hardly  say  you  are 
not  formed  for  them  V)y  Nature.  Show  those  qualities  then  which  are 
altogether  in  your  power,  sincerity,  gravity,  endurance  of  labor,  con- 
tentment with  your  portion,  benevolence,  frankness,  freedom  from 
trifling,  magnanimity.  Do  you  not  see  how  many  qualities  you  are 
immediately  able  to  exhibit  in  which  there  is  no  excuse  for  natural  in- 
capacity and  unfitness?" 

The  most  potent  charm  of  the  Christian  doctrine  is  in  this  direc- 
tion. It  is  adapted  to  the  rich  and  poor,  but  chietly  to  the  poor;  to 
the  educated  and  uneducated,  but  very  decidedly  to  the  uneducated. 
Probably  the  philosophy  of  Antoninus,  emanating,  as  it  does,  from  a 
rich,  unhampered  experience,  bears  the  marks  of  the  habitual  sur- 
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tonndiogs,  tnd  is  more  polislied  aod  metaphysical  than  it  would  have 
been  if  its  atttlior  had  been  born  in  a  hut ;  but  it  is  nevertheless  al- 
ways practical,  and  while  clearly  recognising  that  there  are  inevitable 
limitations  of  human  power,  it  makes  a  grand  claim  for  the  possible 
capacity  of  human  intelligence;  it  is  not  a  system  of  in-door  ethics 
that  fails  of  efficiency  when  taken  into  the  open  air  and  exposed  to  the 
weather.  Take,  for  example,  what  he  says  of  religion:  ^To  those 
who  ask,  *  Where  have  you  seen  the  gods?  how  do  you  comprehend 
that  they  exist?  why  do  you  worship  them?'  I  reply,  in  the  first 
place,  that  they  may  be  seen  even  with  the  eyes.  In  the  second  place, 
I  have  not  seen  my  own  soul,  yet  I  honor  it ;  and  in  respect  to  the 
irods,  from  what  I  constantly  experience  of  their  power,  I  compre- 
heiid  that  they  exist,  and  I  venerate  them." 

Of  immortality  he  bays :  "  It  hartlly  seems  possible  that  men  who 
tbrougli  j)ions  acts  have  been  most  intimate  with  the  Divinity,  when 
they  die  should  be  completely  extinguished.  But  if  tliis  is  so,  rest 
assured  that  it  ought  not  to  have  been  otherwise;  for,  you  see,  in  this 
inquiry  you  are  disj)uting  with  the  Deity,  who  would  not  have  al- 
lowed anything  iu  the  order  of  the  universe  to  be  neglected  unjustly 
and  irrationally,  .  .  . 

"Wait  for  death  with  a  cheerful  mind,  as  being  nothing  else  than 
a  dissolution  of  the  elements  of  which  every  liuman  being  is  com- 
pounded. But  if  there  is  no  harm  to  the  elements  themselves  in  each 
continually  changing  into  another,  why  should  a  man  have  any  appre- 
hension about  the  change  and  dissolution  of  all  the  elements;  for  it  is 
accordinir  to  Nature,  and  nothing  is  evil  that  is  according  to  Nature.** 
It  may,  of  course,  be  claimed  that  he  is  an  altogether  exceptional 
man,  and  that  his  lofty  views  were  uii-li  irid  by  his  contemporaries. 
This,  however,  is  not  a  sufficient  explanation. 

In  a  note  to  one  of  Moore's  songs  we  are  told  that  it  was  founded 
on  this  anecdote  in  Warren's  "  History  of  Ireland  :  "  *'  The  people  were 
inspired  with  such  a  spirit  of  honor,  virtue,  and  religion,  by  the  great 
example  of  Brien,  and  by  his  excellent  administration,  that  as  a  proof 
of  it  we  are  informed  that  a  young  lady  of  great  beauty,  adorned  with 
jewels  and  a  costly  dress,  nndertook  a  journey  alone  from  one  end  of 
the  kingdom  to  the  other,  with  a  wand  only  in  her  hand,  on  the  top 
of  which  was  a  ring  of  great  valne;  and  such  an  impression  had  the 
laws  and  crovemment  of  this  monarch  made  on  the  minds  of  all  the 
people  that  no  attempt  was  made  upon  her  honor,  nor  was  she  robbed 
of  iier  clothes  and  jewels."  Whether  this  history  is  true  or  not,  there 
is  no  gainsaying  the  fact  that  it  existed  in  the  popular  Irish  thought, 
or  it  would  never  haye  found  expression.  It  requires  a  delicate  and 
chaste  imagination  to  conceive  of  such  a  legend,  and  the  character  of 
the  people  to-day  seems  to  justify  us  in  admitting  its  essential  proba- 
bility. 

These  writings  of  Antoninus  may  be  accepted  in  a  similar  sense  as 
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proof  positive  in  regard  to  the  good  type  of  an  imperial  Roman.  The 
ideas  conld  not  have  grown  in  an  isolated  way  on  nnoongenial  soil ; 
there  mnst  have  been  other  good,  imperial  Romans^  and  many  of 
them.  He  is  a  noble  exemplar  of  his  own  age,  and  we  learn  throngh 
him  to  respeet  his  oontemporaries.  He  is  also  interesting  as  a  repre- 
sentative man  in  a  more  extended  sense.  He  oombines  the  cool,  un- 
biased, intrepid  spirit  of  modem  sdentifio  inqniry  with  the  earnest 
veneration  of  the  moralist,  and  the  specnlative  onriosity  and  aadadty 
of  the  metaphysician.  To-day  we  find  the  scholars  and  poets  a  little 
out  of  sympathy  with  the  scientific  men,  and  the  men  of  science 
declaring  war  against  snch  doctors  of  orthodoxy  as  persist  in  stand- 
ing aloof  on  (what  they  think)  intrenched  ground. 

Antoninus  seems  to  be  habitually  dear  from  prejudice  or  super- 
stition. When  he  makes  a  statement  it  is  evident  that  he  is  giving 
us  his  views  as  fully  and  freely  as  possible,  withont  let  or  hinderance, 
and  this  absence  of  partisanship  constitutes  the  special  charm  that 
seems  destined  to  give  a  fresh  perennial  interest  to  his  monograjjh. 
The  subjects  he  touches  on  are  of  universal  value  to  all  human  beings 
when  in  a  thoaghtfnl  mood,  and  it  seems  very  doubtful  whether  his 
pure  and  forcible  statements  will  ever  lose  their  power,  because  they 
have  been  from  the  outset  so  thoroughly  refined  from  all  dross  in  the 
literary  method  of  their  presentation  that  it  is  hardly  possible  to 
conceive  of  any  advance  in  culture  that  will  leave  them  behind  the 
age  in  this  respect. 


BAD  ODORS  IN  RESERYOIRED  DRIXiaXG-WATEIi.* 

YwM.  Fboiwmuci»  S.  a.  LATTIMOBE'S  Bbpom. 

ri^HE  citizens  of  Rochester  were  much  inclined  to  congratulate 
JL  tlicniselves — and  certainly  on  excellent  grounds — when  they 
had  brought  water  thirty  miles  from  the  crystal  depths  of  Hemlock 
Lake  tor  the  use  of  the  city.  But  last  year,  to  tlie  astonishment  and 
disgust  of  the  people,  their  water  became  so  ortensive  as  to  give  rise 
to  grave  apprehensions  res])ecting  its  etrect  on  public  health.  In 
October  it  suddenly  began  to  emit  a  peculiar  fish-like  odor,  which 
continued  until  the  following  December.  It  was  a  very  natural  sug- 
gestion that  this  odor  mnst  be  duo  to  the  presence  of  fish,  which  had 
somehow  found  their  way  from  the  lake  into  the  main  ]>ii>es,  and 
thence  into  tlie  smaller  eervice-pipes,  where  their  progress  had  been 
arrested,  and  tliey  were  undergoing  slow  decomposition.  It  is  well 
known  to  those  familiar  with  the  experience  of  other  large  cities,  that 

'  Abttnust  of  a  Report  to  the  Executive  Board  of  the  City  of  Rochester,  N.  Y.,  on 
the  Reci  nt  Peculiar  Condition  of  the  Hemlock  Lake  Water-Supply.  By  S.  A.  Lattimore^ 
Fb.  D.,  LL.  D.,  Professor  of  Chemistrj  in  the  Univeraiij  of  Aochestor. 
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similar  annoyances  are  by  no  means  uncommon  elsewhere.  Regard- 
ing this  we  learn  that  "  not  long  after  the  introduction  of  the  Croton 
water  into  New  York,  and  of  the  Cochitaate  water  into  Boston,  the 
fish-like  odor  prevailed  for  some  time  to  a  most  disagreeable  extent. 
Wliile  this  odor  is  of  most  frequent  occurrence,  others  of  very  differ* 
ent  character  are  ocoasionally  reported.  Last  year  the  Bradlee  Basin, 
which  supplies  a  pnrt  of  the  water  for  Boston,  became  affeeted  with  an 
odor  described  as  closely  resembling  cucumbers.  None  of  the  other 
ponds  in  the  neighborhood  were  similarly  affected.  About  the  same 
time  the  water  of  Springtield,  Mass.,  exhaled  the  odor  of  green  com. 
In  1874  the  water  of  Cherbourg,  France,  became  intolerable  from 
an  odor  nndisting^hable  from  that  of  a  pig-sty.  This  same  odor 
occurred  last  summer  in  Horn  Pond,  from  which  East  Boston  and 
Oharlestown  are  in  part  supplied.  The  odor  of  decaying  wood  is 
not  uncommon,  especially  in  early  summer."  And,  in  response  to  a 
circular  letter  sent  to  the  Tarious  cities  of  the  United  States  and 
Canada,  the  author  learned  that  the  fish-like  odor  was  far  more  preva- 
lent than  he  had  previously  supposed,  it  having  occurred  in  all  the 
following  cities :  Concord,  N.  H. ;  Keene,  N.  H. ;  Burlington,  Yt. ; 
Boston,  Mass. ;  Lowell,  Mass. ;  Holyoke,  Mass. ;  BrooUine,  Mass. ; 
Springfield,  Mass. ;  New  Haven,  Conn. ;  West  Meriden,  Conn. ;  New 
Britain,  Conn. ;  Hartford,  Conn. ;  Auburn,  N,  Y. ;  Newburg,  N.  Y. ; 
Ponghheepsie,  N.  Y. ;  Trenton,  N.  J. ;  York,  Pa. ;  Baltimore,  Md. ; 
Norfolk,  Va. ;  Nashville,  Tenn. ;  and  St.  Paul,  MiniK 

In  these  letters  reference  is  made  to  the  cucumber-odor,  as  having 
been  observed  at  Boston,  Springfield,  Ilolyokc,  Mass.,  and  at  Pough- 
keeps ie,  N.  Y,  In  the  majority  of  cases  the  odor  was  connected  with 
the  increase  of  temperature  in  the  beginning  of  summer,  and  con- 
tinued only  for  a  week  or  two.  In  other  cases  it  began  in  the  autumn, 
and  continued  into  the  winter  or  early  bpiing.  The  supply  of  the 
cities  named  is  derived  from  ponds,  lakes,  and  rivers ;  but  it  is  inter- 
esting to  note  that  there  is  no  report  of  any  fish-like  odor  in  the  water 
of  any  city  supplied  from  the  Great  Lakes.  These  odors  are  ex- 
tremely volatile;  boiling  readily  expels  them,  and  they  gradually  es- 
cape when  the  water  is  exposed  to  the  air. 

Hemlock  Lake,  in  Livingston  County,  New  York,  situated  thirty 
miles  south  of  the  city  of  Rochester^  is  about  seven  miles  in  length, 
aixl  lins  an  elevation  of  about  400  feet  above  the  level  of  the  city. 
Tlio  water  is  taken  from  tlie  northern  end  of  tlie  lake,  and  conveyed 
in  a  large  conduit-pipe  a  distance  of  nearly  twenty  miles  to  the  main 
storai;<*-reserv()ir  in  tlie  town  of  West  Kush  ;  from  here  it  is  carried  to 
the  reservoir  at  ISIount  Hope,  whence  it  is  distributed  to  all  parts 
of*  the  city.  "Tlie  ditVereuee  of  elevation  between  the  stomixe  and 
tlie  dUtril)Utiiig  ri^rvoirs  is  115  feet,  and  renders  it  possible,  ex- 
cept in  winter,  to  throw  up  the  whole  volume  of  water,  as  it  enters 
the  3Iount  llope  Reservoir,  to  a  height  of  about  eighty  feet,  thus 
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producing  a  magnifioent  foantaiiiy  which  is  visibie  from  all  devated 
points  tbroughont  the  city.  By  this  means  the  whole  body  of  water 
is  tboronghly  aSrated  before  it  enters  the  distributing  mains." 

The  inyestlgation,  which  consisted  of  chemical  analysis  and  micro- 
scopical examination,  began  December  14th.  Samples  of  water  were 
taken  from  Hemlock  Lake,  from  the  ddef  storage-reservoir,  and  from 
the  city  mains.  The  analysis,  which  was  conducted  with  great  care, 
indicated  remarkable  purity  of  the  water.  It  should,  however,  be 
DOted  that  earlier  experiments  might  have  shown  a  different  result. 
The  microscopical  investigation  was  also  conducted  with  scrupulous 
care,  and  with  such  precautions  as  to  preclude  the  possibility  of  the 
escape  of  any  important  organism.  The  total  quantity  of  foreign 
matter  obtained  was  in  each  case  surprisingly  small — a  thousand 
gallons  of  water  yielding  not  more  than  one  or  two  grains  of  residue, 
a  large  proportion  of  which  consisted  of  minute  particles  of  clay  and 
Mnd."  The  facts  obtained  regardbg  the  fish-like  odor  were  of  curious 
interest.  The  samples  of  water  taken  from  the  lake  and  from  the 
reservoirs  were  found  to  be  entirely  free  ftom  unpleasant  odor,  while 
the  fish-like  peculiarity  was  plainly  perceptible  in  the  water  drawn 
from  the  main  just  before  it  entered  the  Mount  Hope  Reservoir.  The 
odor  increased  in  intensity  the  farther  the  water  flowed  through 
these  mains ;  so  that,  in  the  northern  portions  of  the  city,  it  was 
▼ery  oflbnsive.  It  is  noteworthy  that  all  the  water  which  reached  the 
city  had  passed  through  not  less  than  four  wire  screens  with  meshes 
a  quarter  of  an  inch  in  diameter,  and  in  no  case  had  a  service-pipe 
been  known  to  be  obstructed  by  any  portion  of  the  body  of  a  fish. 
"  In  filtering  many  thousands  of  gallons  of  water,  at  different  times, 
and  under  such  conditions  as  to  arrest  multitudes  of  the  minutest 
organisms,  not  the  smallest  fragment  of  a  bone,  or  fin,  or  scale,  of  a 
fish — mparts  which  would  longest  resist  decomposition,  and  float  away 
in  the  water— has  ever  been  detected.'' 

In  answer  to  the  question,  *^  What  cause,  then,  can  be  assigned  for 
this  most  peculiar  odor?"  Prof.  Lattimore  asserts  that  it  must  be 
due  to  the  decomposition  of  some  form  of  fresh-water  algn.  He 
draws  his  conclusions  partly  from  the  investigations  of  others,  and 
partly  from  his  own  observation  and  experiment.  After  the  dis- 
appearance of  the  odor  from  the  water,  he  observed  that  microscopic 
algjc,  which  had  collected  on  the  filters  through  which  water  had 
been  flowing  for  twenty-four  hours,  exhaled  an  odor  strikingly  like 
that  given  off  by  a  blade  of  early  spring  grass,  when  crushed  by  the 
fingers.  A  minute  quantity  of  these  alga?  put  into  distilled  water,  and 
kept  covered  for  a  few  hours,  revealed  an  odor  which  was  distinctly 
recognized  as  that  which  had  recently  affected  the  water  from  the  lake. 

This  experiment,  witli  others  pointing  in  the  same  direction,  leads 
to  the  conclusion  that  the  fish-like  odor  must  be  due  to  some  obscure 
condition  of  the  algsB — most  likely  to  their  decay  and  decomposition. 
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Conoerning  the  possibility  of  oommunioating  so  powerful  an  odor  to 
a  vast  (quantity  of  water  by  means  of  an  almost  infinitesimal  amount 
of  algie,  the  author  says :  '*That  this  odorous  material  was  extremely 
volatile,  was  obvious.  It  soon  Tanished  from  water  left  at  repose  in 
the  open  air.  Heat  expelled  it  still  more  rapidly.  It  was  for  thb 
reason  that  no  trace  of  it  could  be  perceived  in  the  open  reservoirs 
where  it  could  escape  as  rapidly  as  it  was  generated,  while  in  the 
dosed  conduit  from  the  West  Rush  Reservoir  to  the  Mount  Hope 
Reservoir,  and  in  the  street  mains  of  the  city,  it  was  prevented  from 
escaping  except  when  a  faucet  was  opened.  Again,  in  its  extreme 
volatility  we  have  the  clearest  explanation  of  the  fact  that  bo  minute 
a  quantity  of  odorous  material  could  infect  so  large  a  quantity  of 
water.  A  single  flower  will  instantly  coinmunicale  its  j)orfiime  to 
every  particle  of  the  air  in  a  large  room.  A  grain  of  musk,  or  a  slireii 
of  scorched  animal  tissue,  will  taint  a  vast  volume  of  air  with  no  loss 
of  substance  ap]»reciable  to  the  most  delicate  Lalance." 

Regarding  the  ]»ul)lic  health,  there  is  no  evidence  furnished  that 
warrants  even  a  suspicion  of  any  deleterious  effect,  and  this  is  strictly 
in  accordance  with  what  would  be  expected  if  the  above  explanation 
is  correct. 

To  the  question,  "Can  any  measures  be  taken  to  prevent  a  recur- 
rence of  this  trouble  ?"  the  following  answer  is  made  :  "  It  18  useless  to 
attempt  a  re])ly  until  we  come  to  understand  tlie  causes  and  conditions 
precedent  to  such  results.  This  knowledge  can  evidently  be  acquired 
only  by  long  and  jiatimt  observation,  if  obtained  at  all;  and,  if  ob- 
tained at  last,  it  might  be  only  like  our  knowledge  of  tlie  laws  of 
meteorology,  which  indeed  enables  us  to  j)redict  the  coming  changes 
of  the  weather  with  great  certainty,  but  which  confers  on  us  no 
power  whatever  to  control  it.  On  the  other  hand,  it  is  at  least  con- 
ceivable that,  if  we  understood  the  life-history  of  these  oflensive  algjr, 
and  the  conditions  favorable  or  unfavorable  to  their  growth  and 
multiplication,  we  might  possibly  be  able  to  prevent  or  favor  their 
growth,  or  to  hasten  or  retard  their  destruction  in  such  manner  as  to 
prevent  the  recurrence  of  the  trouble." 

A  BUN  THROUGH  THE  MUSEUMS  OF  EUROPE. 

Bt  THOMAS  M.  BREWER. 

rl875-'76  the  writer,  having  a  genml  interest  in  the  science  of 
omithologj,  and  making  a  special  study  of  that  somewhat  neg^ 
leeted  branch  which  relates  to  the  peculiaritiee  of  birds*  nests  and 
eggs,  devoted,  at  intervals,  more  than  a  year  to  visiting  some  of  the 
principal  museums  of  the  Continent  of  Europe,  and  afterward  of 
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England.    Naturally,  in  these  somewhat  hasty  observations,  his  favor- 
ite departments  received  the  larger  proportion  of  his  attention. 

It  was  his  fortune  to  lirst  place  his  foot  on  the  Old-Worki  B<  il  in 
the  quiet  and  lovely,  the  very  quaint  and  very  old-fashioned,  little 
City  of  Bremen,  and  there  to  make  the  acquaintance  of  two  ornithol- 
ogists whose  reputation  is  world-wide,  and  who,  among  the  followers 
of  this  science,  stand  in  the  front  ranks — Dr.  Georg  Harilaub  and 
Dr.  Otto  Finsch. 

Br.  Hartlaub  is  a  physician,  in  full  practice,  standing  at  the  head 
of  his  profession,  but  finding  ample  time,  without  neglecting  his  pro- 
fessional duties,  to  devote  to  the  study  of  his  favorite  science,  and  to 
favor  the  world  with  valuable  contributions,  the  results  of  his  careful 
and  exhaustive  researches.  A  little  ])ast  the  prime  of  life,  he  is  still 
in  full  and  vigorous  health.  lie  has  made  the  birds  of  Africa  his 
principal  study.  As  incidentally  attesting  Dr.  Ilartlaub's  popularity 
and  high  standing  among  his  brother  ornithologists,  it  may  be  here 
mentioned  that  in  Gray's  "  Hand-List  of  Birds  "  are  no  less  than  twen- 
ty-six different  species,  and  one  genus,  upon  which  has  been  bestowed 
the  name  of  Hartlaub — a  compliment  that  has  been  paid  to  no  other 
naturalist,  living  or  dead,  not  even  to  the  great  Liun^us  or  to  the 
illustrious  Cuvier. 

Dr.  Finsch,  though  a  much  younger  man,  is  fully  the  peer  of  his 
distiiiguished  townsman  in  his  reputation  in  ornithological  science. 
He  is  the  Director-in-Chief  of  the  Natural  History  ]\Iuseum  of  Bremen, 
which,  though  by  no  means  among  the  largest,  enjoys  the  reputation 
of  being  one  of  the  most  excellent  in  its  arrangement,  in  Europe.  In 
regard  to  this,  unfortunately,  I  had  not  complete  oj>portunity  to 
judge.  A  new  building  was  in  the  course  of  erection  on  the  site  of 
the  old  museum,  and  most  of  the  collections,  being  packed  away,  were 
inaccessible.  A  portion  of  the  birds  were  open  to  inspection,  and 
well  attested  the  taxidermic  excellence  of  their  preparation,  which 
is  said  to  characterize  not  only  this  department,  but  the  wliole  mu- 
seum. Dr.  Finsch  is  author  of  an  excellent  and,  to  the  studiiit, 
invaluable  monograph  on  the  parrots ;  and,  although  he  has  large- 
ly contributed,  with  Dr.  Hartlaub,  to  investigate  tlie  ornithology 
of  Africa,  probably  there  is  no  one  living  more  generally  familiar 
than  he  with  the  ornithological  forms  of  the  world.  Since  I  met  liim 
he  has  been  absent  from  home,  in  charge  of  an  important  exploring 
expedition  to  the  arctic  islands,  north  of  Eastern  Asia,  from  wkicb  he 
has  recently  returned. 

Passing  from  Tiremen  to  Dtlsseldoi-f,  on  tlie  Rhine,  our  way  took 
lis  through  the  old  ca})ital  of  Westphalia,  that  quaintest  of  cjuaint 
places,  Mtlnster ;  one,  too,  made  so  painfully  memorable  in  history  by 
the  Vandal  acts  of  the  fanatical  Anabaptists,  and  the  even  more  ter-  , 
rible  retribution  that  was  visited  upon  their  lerub  rs.  Tliere  we  made 
A  pause,  in  order  to  examine  a  very  remarkable  private  collection  of 
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neits  and  eggs.  It  was  in  the  dwelling  of  one  of  the  prosperouB  fnr> 
merchaoti  of  tbft4  city,  a  geDtleman  of  culture,  who,  without  making 
any  pretensions  to  scientific  attainments,  had  got  together  one  of  the 
largest  and  richest  local  collections  in  odlogy  on  the  Continent  of 
Europe.  It  contained  between  seven  and  eight  thousand  gpecimcns, 
well  prepared,  carefully  arranged,  and  wonderfiilly  rich  in  suites  and 
varying  sets,  of  the  eggs  of  European  (chiefly  Prussian)  birds.  While 
I  afterward  saw  other  private  collections  that  may  contain  the  eggs 
of  more  species,  I  saw  none  that  so  fully  presented,  in  series  of  sets, 
the  eggs  of  the  birds  of  any  one  locality.  It  was  an  interesting 
peculiarity  that  this  collection  had  been  commenced  by  its  owner's 
grandfather,  and  three  generations  had  made  its  increase  the  amuse- 
ment and  study  of  their  leisure  moments.  Pains  had  been  taken  to 
note  the  date  of  each  separate  acquisition,  and  such  a  collection  is 
tlius  rendered  peculiarly  interesting  to  the  student  of  the  local  orni- 
tholoiiy,  on  account  of  the  light  it  cannot  fail  to  throw  upon  the  rtla- 
tivD  abundance  and  distribution  of  the  birds  of  tlic  region.  Unfortu- 
nately for  the  btudent  of  science,  such  colluctious  as  this  are  rare  and 
exceptional. 

In  Berne,  tlic  capital  of  Switzerland,  is  the  National  Museum  of 
that  republic.  Tliis  contains  an  immense  mass  of  materials,  illustra- 
tive of  various  departments,  some  of  them  in  good  preservation,  but 
others  quite  the  reverse.  A  commendable  eHort  had  been  begun  to 
exhibit  all  the  sjjecies  of  the  animal  kingdom  found  in  Switzerland, 
but  the  space  allotted  is  insufficient ;  the  show-cases  are  ill  arranged, 
and  betray  an  evident  want  of  funds  sufficient  to  keep  up  to  the  high- 
est standard  what  niiijht  have  been  made  one  of  the  tinest  collections 
of  its  kind  in  tiie  world.  One  contributor  had  given  to  the  uiubcum 
what  must  have  been  in  its  day  a  very  fine  collection  of  tlie  nests  and 
eggs  of  the  birds  of  Switzerland,  including  several  eggs  of  that  now 
nearly  extinct  bird,  tlie  lanunergeyer  of  the  Alps.  Long  exposure  to 
the  light  and  dust  had  rendered  the  whole  valueless. 

The  geological  and  mineralogical  colled  ions  have  fared  better, 
and  are  really  very  fine.  The  pure  crystals  of  black  quartz  are  of 
immcfise  size,  and  those  of  clouded  topaz  are  truly  magnificent.  One 
cannot  doubt  the  correctness  of  their  claim  to  be  the  tinest  in  the 
wt)rld.  Crowded  into  the  small  apartments  of  an  irregular  building, 
though  well  worth  a  noble  hall,  devoted  exclusively  to  their  exhibi- 
tion and  })n  servation,  are  some  of  the  most  interesting  historical  col- 
lections anywhere  to  be  met  with.  Jksides  the  relies  of  the  ancient 
Lakc-dweliers,  which  seem  almost  to  unite  the  two  departments  of 
ethnology  and  geology,  may  be  seen  the  remarkable  trophies  captured 
by  the  Swiss  in  their  memorable  war  with  the  Burgundians,  under 
Duke  Charles  the  Bold,  four  centuries  ago  last  summer  (in  14 70),  in- 
cluding a  rich  altar-piece,  and  the  tapestries  and  other  costly  trap- 
pings of  his  regal  tent,  which  are  among  the  most  interesting  relics  to 
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be  fouthl.    The  wealth  of  these  collections  is  iu  paiuful  contrast  with 
the  poverty  of  their  surroundings. 

Tliough  a  little  out  of  the  order  of  our  visit,  we  will  now  turn  to 
Geneva,  where,  in  the  Natural  History  Museum,  we  find  everything 
in  ac^rceable  contrast  with  the  sljorteomings  of  the  National  Museum 
at  Berne.  The  spacious  and  elegant  building  is  comparatively  new, 
is  well  arranged  for  light  and  the  exhibition  of  specimens,  and  is 
pleasantly  situated  in  the  midst  of  a  large,  open  park.  Here  may  be 
studied  the  famous  conchological  collections  that  once  belonged  to 
the  Duke  of  ^lassena,  and  which,  to  tlie  student  of  tliis  dejtartnitiit  of 
science,  afford  added  interest  as  having  been  the  tyj)es  for  Laniarek's 
great  work.  Here,  too,  is  an  immensely  rich  and  very  interesting 
collection  of  fossils,  systematically  arranged  by  the  distinguished 
Pictet,  and,  among  them,  all  the  geological  types  of  l)e  Saussure. 
There  is  also  an  immense  collection  of  coleopterous  insects.  The 
ornithological  collection  of  tiiis  mu*eum  is  not  large,  but  exception- 
ally good.  The  specimens  are  all  excellent,  are  well  mounted^  and 
present  several  commendable  features,  rare  in  Continental  collec- 
tions. The  exact  locality  wlu;re  each  specimen  was  obtained  is  care- 
fully recorded,  and  the  local  group  of  the  birds  of  Switzerland  forms 
an  interesting  and  instructive  feature.  Another  not  common  feature 
is  an  excellent,  systematically-arranged  collection  of  the  eggs  of  birds. 
Though,  comparatively  speaking,  not  a  large  one,  it  is  quite  respect- 
able even  iti  point  of  numbers;  and,  in  the  care  given  to  its  ]>reser- 
vation  and  in  its  arrangement,  it  is  a  model,  and  almost  unique. 
This  department  is  under  the  charge  of  M.  Alois  Humbert,  an  excel- 
lent ornithologist,  whose  explorations  in  Asia  have  contributed  many 
specimens  of  great  rarity,  one  of  the  most  interesting  being  a  veri- 
table nc  St  of  one  of  the  tailor-birds,  so  long  the  subject  of  unverified 
description. 

In  Stuttirart,  the  capital  of  WUrteraberg,  is  a  very  large  and  valu- 
able Museum  of  Natural  History,  that  fills  twenty  spacious  rooms  in  the 
Building  of  the  Archives.  To  geologists,  and  to  students  of  zoology 
and  comparative  anatomy,  its  collections  in  these  departments  are 
replete  with  interest.  Tlie  collection  of  birds  is  very  rich  in  rare 
African  types,  ])ut,  in  the  al)sence  of  Prof.  Krauss,  the  director,  these 
could  not  be  inspected  to  advantage.  The  museum  has  no  collection 
of  eggs,  but  there  is  in  the  little  kingdom  of  WUrtemberg  probably 
the  largest  oological  collection  in  the  world;  the  richest  in  its  number 
of  species,  and  excelling  in  the  rarity  and  beauty  of  specimens,  and 
in  the  extent  ami  fullness  of  series,  exhiV)iting  variations  in  eggs  of  the 
Hame  species.  It  belongs  to  Haron  von  Warthausen,  and  is  preserved 
in  his  castle  near  Biberach.  Unfortunately,  I  cannot  speak  of  it  from 
niy  own  ol»servation,  as  I  had  gone  far  beyond  it  before  tny  invitation 
to  visit  and  examine  it  overtook  me  in  Dresden.  It  is,  however,  well 
knowu  to  be  of  great  and  coDStantly-iucreasiag  value,  coutaiuiug  ouo- 
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sixth  of  all  the  known  speciei.  It  is  especially  rich  in  African  and 
Soath  American  kinds,  collected,  at  great  expenBc,  by  expeditions 
sent  out  by  the  baron  at  his  sole  charge. 

In  Dresden,  world-renowned  for  its  galleries  of  art,  and  for 
mnsenms  illnstratiye  of  kindred  departments,  one  wonld  naturally 
look  for  a  oorrespondingly  noh  Natural  History  Museum.  Still,  small 
and  disappointing  as  the  Dresden  Museum  of  Natural  Sstory  is,  it 
contains  the  typical  collections  in  o5logy  of  the  late  Dr.  Thienemann, 
and  therefore  cannot  be  passed  by  in  total  nlence.  This  museum 
has  been  recently  placed  under  the  charge  of  Dr.  Adolf  B.  Meyer,  a 
distinguished  ornithological  explorer  in  New  Zealand,  and  his  acces- 
sion has  already  been  followed  by  reconstructions  full  of  promise. 
The  Thienemann  oological  collection  is  an  innncnse  one,  has  Incn 
gathered  from  all  parts  of  the  world,  and  contains  all  the  types  of  iiis 
illnstrated  work  on  oology.  Unforiuiiatcly,  in  the  laticr  part  of  his 
life  lie  .sutlVred  his  vast  collection  to  lajt^e  into  great  dif^order.  He 
ceased  to  continue  a  systematic  arrangement;  succesf^ive  additions 
were  but  i»arlially  unjtacked,  and  the  idenlilications  of  many  forever 
lost,  or  rendered  doubtful.  After  Dr.  Tliienemann's  death  liis  family 
jiresented  his  collection,  in  this  chaotic  condition,  to  the  Koyal  Mu- 
seum, and  time  has  but  added  to  the  confusion.  Labels  have  been 
misplaced,  and  the  best  of  experts  cannot  always  restore  them  with 
certainty.  Nevertheless  there  are  still  materials  for  creating  by  far 
the  largest  and  ricliest  public  oological  colleetion  in  Euroj^e.  It 
abounds  in  very  rare  and  ohoiee  kinds;  among  otliers,  no  less  than 
seven  eggs  of  the  ivory  gull — an  egg  so  rare  that  only  two  others  are 
known  to  be  in  any  museums,  one  in  Dublin  and  one  in  Copenhagen. 

The  extensive  museum  of  Berlin,  owing  to  the  inclemency  of  the 
weather  and  the  rooms  not  being  heated,  could  only  be  partially  and 
hastily  exnmined.  The  general  plan  of  arrangement  was  simple  and 
good,  and  the  specimens  appeared  to  be  in  excellent  condition.  It 
possesses  a  small  but  valuable  and  well-arranged  collection  of  eggs, 
in  which  the  great  point  of  interest  is  a  series  of  nests  and  eggs  from 
Siberia,  collected  by  a  man  of  science  exiled  to  that  desolate  region  ; 
many  of  these  are  very  rare  and  unknown  to  other  collections.  The 
mineralogical  collection  is  one  of  the  most  extensive  on  the  Continent, 
and  is  especially  rich  in  meteorolites.  Its  great  interest  centres  in  the 
collections  brought  by  Humboldt  from  Central  and  South  America. 
Dr.  William  Peters,  a  distinguished  naturalist,  is  at  the  head  of  this 
museum,  and  the  ornithology  is  under  the  charge  of  the  venerable 
John  Cabanis,  who  ranks  high  in  his  department,  and  is  well  known 
as  the  editor  of  the  Jonmal  of  Ornithology. 

The  Imperial  Cabinet  of  Natural  History  of  Vienna  deserves 
fuller  mention  than  our  space  pennits.  Its  vast  collections  would 
require  almost  a  lifetime  to  examine  exhaustively,  and  no  single  vol- 
ume could  do  justice  to  all  their  various  points  of  interest.  Indeed,  a 
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good-sized  and  condensed  volome  has  been  devoted  to  its  collec- 
tions of  birds  only  and  from  Brasil  alone ;  and  when  it  is  remembered 
that  this  collection  possesses  specimens  of  1,200  species  exclusively 
from  that  region,  besides  all  the  collectioDS  of  the  Novara  Expedition, 
and  that  these  are  but  a  portion  of  the  immense  whole,  some  idea  may 
be  formed  of  its  magnitude.  The  mnsenm  is  alfio  rioh  in  its  ooUections 
of  nests  and  eggs.  Many  of  these  are  uniques,  and  were  proem*ed  by 
the  Noyara  and  other  exploring  expeditions.  These  wiU  remain  for 
the  present  unarranged,  awaiting  their  transfer  to  new  quarters  in  an 
immense  building  which  the  Qovernment  is  nov  oonstructing,  and 
which  in  sixe  and  position  promises  to  be  one  capable  of  doing  ample 
josice  to  this  noble  collection.  In  charge  of  the  ornithology  is  Dr. 
A.  von  Pelaeln,  a  naturalist  of  high  repute,  and  a  most  courteous  and 
obliging  gentleman.  At  the  time  of  our  visit,  the  fishes  and  reptiles 
were  in  charge  of  Curator  Dr.  Franz  Steindacbner,  a  pupil  of  Prof. 
Agassis,  and  for  a  while  his  assistant  in  the  Museum  of  Comparative 
Zodlogy  at  Cambridge.  He  has  more  recently  been  promoted  to  the 
post  of  director-iurchief,  a  position  for  which  he  is  most  admirably 
qualified. 

The  natural  history  museums  of  Southern  Italy,  from  Naples  to 
Florence,  are  almost  exclusively  devoted  to  human  and  comparative 
anatomy.  In  the  lovely  City  of  Flowers  we  find,  in  her  Royal  Muse- 
um of  Physical  and  Natural  Scieuoe,  an  institution  under  the  royal 
patronage,  and  unique  in  its  character.  It  is  a  unirersity  for  teaching 
natural  history  and  the  physical  sciences.  Here  in  the  home  of  Qali- 
leo,  and  where  his  memory  is  deservedly  held  in  high  honor,  astron- 
omy receives  its  fiill  share  of  attention.  Dr.  Parlatore,  an  excellent 
botanist  and  an  eloquent  lecturer,  instructs  in  botany;  and  the  direc- 
tor of  the  museum  is  Dr.  Henry  H.  Giglioli,  well  known  to  scientific 
men  as  the  naturalist  of  the  Magenta  Exploring  Expedition.  This  in- 
stitution is  fortunate  in  having  at  its  head  so  accomplished  a  gentle- 
man and  so  enthusiastic  a  naturalist,  and  under  his  judicious  efforts 
to  advance  its  interests  it  bids  &ir  to  become  in  all  its  departments 
well  worthy  of  the  Tuscan  capital  Its  anatomical  collections  are  al- 
ready deservitt'g  of  the  highest  commendation. 

In  the  little  city  of  Pisa,  so  attractive  to  strangers  for  its  archi- 
tectural peculiarities,  is  a  museum  well  worthy  of  attention.  To  the 
student  of  ornithology  it  is  interesting  as  the  home  of  Suvi,  the  pio- 
neer ornithologist  of  Italy.  Here  is  a  local  collection  of  birds  made 
by  him  of  exemplary  merit.  The  specimens  are  arranged  in  family 
groups,  in  small,  air-tight  glass  cases,  in  each  of  which  is  presented  a 
single  species  in  all  its  varied  forms,  as  modified  by  age,  sex,  or  sea^ 
son.  This  includes  the  nest  and  ^gs,  the  young  chick,  the  summer 
and  the  winter  plumage,  and  all  the  variations  of  the  sexes — at  once  a 
.novel,  instructive,  and  interesting  feature. 

In  Genoa  the  Civic  Museum,  under  the  patronage  and  general  di- 
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rection  of  the  Marchese  Giacomo  Doriayis  a  model  institntioD,  in  yiew 
of  the  general  exoelleooe  of  the  plan  on  which  it  is  oondnoted.  Plaoed 
on  a  high  position,  commanding  a  magnificent  view  over  a  moBt  loTe- 
ly  landscape,  snrroimded  hy  beautiful  grounds,  it  is  a  jewel  well  wor^ 
thy  of  such  exquisite  setting.  The  building  is  large  and  oooTenieiit,  the 
collection  one  of  recent  date  and  well  arranged*   Its  most  noteworthy 
feature  is  that  nearly  or  quite  all  the  specunens  have  been  obtained  by 
Italian  explorers,  and  all  have  been  precisely  determined  as  to  their 
original  locality.  The  nrasenm  possesses  yery  many  special  rarities, 
in  some  instances  the  only  known  perfect  specimens  in  existence,  as  a 
new  and  nndescribed  spedmen  of  a  cassowary  from  the  Arroo  Islands. 
Its  publications  are  eminently  first  class,  creditable  alike  to  the  liber- 
ality of  the  patrons  and  the  identific  merits  of  the  members  of  this 
institution.  The  director  of  this  mnsenm  is  a  young  nobleman  of  sci- 
entifio  tastes  and  acquirements,  using  an  ample  fortune  with  liberality 
and  good  judgment.  He  is  a  direct  lineal  descendant  of  the  historic 
Doge  of  Genoa,  a  first-cousin  to  the  late  Prince  Pamphili  Doria,  of 
Rome,  and  a  near  kinsman  of  another  great  bene&ctor  of  Genoa,  the 
Duke  of  Galliera,  who  signalized  the  last  year  of  a  usefol  life  by  the 
gift  of  80,000,000  francs  to  improye  the  harbor  of  Genoa. 

Milan  is  rich  in  museums  and  collections  of  various  kinds,  both  pub- 
lie  and  private.  Its  Museo  Oivico,  largely  devoted  to  collectiona  of 
natural  history,  and  under  the  direction  of  Dr.  Comalia,  is  especially 
rich  in  its  colleotion  of  reptiles,  claimed  to  be  the  finest  in  Europe— in 
that  of  paleontology,  and  in  its  collection  of  skulls.  Its  director  is  a 
gentleman  of  high  scientific  attainment,  and  has  largely  contributed 
to  the  growth  and  development  of  the  institution  over  which  he  has 
presided  so  many  years.  But  to  an  oinithologist  the  great  attraction 
of  Milan  is  the  unequaled  private  collection  of  Count  Hercules  Turati. 
His  cabinet  of  mounted  birds  is  the  finest,  as  it  is  also  one  of  the 
largest,  in  the  world,  and,  though  there  may  be  several  public  collec- 
tions both  in  America  and  in  Europe  that  outnumber  his  in  species, 
there  is  probably  not  one  that  approaches  it  in  the  uniform  excellence, 
beauty,  and  perfection  of  plumage.  There  are  i^ii})erb  specimens  of 
every  known  species  of  the  birds-of-paradise,  very  rare  and  very  cost- 
ly, and  hU  in  exquisite  plumage.  No  expense  is  spared  in  ]>rocuriii(r 
additions  to  this  collection.  Liberality,  courtesy,  and  devutiun  to  s>ci- 
ence,  confirm  this  gentleman  of  rank  as  one  of  Nature's  true  noble- 
men, and  unite  with  him  to  render  his  collection  a  great  attraction  to 
the  ornithologists  of  all  Europe. 

The  3Iuseura  of  Natural  History  of  Turin  was  commenced  under 
the  patronage  of  the  royal  house  of  Savoy,  and  is  still  aided  by  the 
Italian  Government.  But  just  at  present  Italy  is  called  upon  to  ex- 
pend so  much  upon  her  armies  and  her  navies,  her  railroads  and  lier 
public  schools,  that  she  has  but  little  money  to  devote  even  to  the  favor- 
ite museum  of  her  king.    Nevertheless,  this  museum  contains  much 
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that  is  worthy  of  consideration.  The  construction  of  the  national  rail- 
roads of  Piedmont  enriched  its  paleontological  department  with  many 
unique  and  wonderful  relics  of  the  dark  ages  of  geology ;  and,  above 
all,  in  its  director,  Count  Tommaso  Salvadori,  the  Museum  ot  Turin  pos- 
sesses one  wlio  is  conceded  to  he,  par  excelle^ice^Xh^  ornithologist  of 
Italy,  and  who  enjoys  a  world-wide  reputation  as  among  tlie  first  in 
this  department  of  science.  The  collection  of  birds  is,  of  course,  well 
arranged  and  especially  interesting  in  types.  At  the  time  of  our  visit, 
Salvador's  private  room  was  literally  strewed  with  many  hundred  spe- 
cimens of  birds-of-paradise,  representing  all  but  two  or  three  species 
of  this  family,  with  series  by  the  hundred  of  several  hpecieh.  These 
had  been  recently  collected  by  two  Italian  travelers,  one  set  belong- 
ing to  the  Italian  Government,  the  other  to  the  Civic  Museum  of  Gen- 
oa, and  referred  to  Salvadori  for  examiuatioD,  and  to  aid  him  in  his 
monograph  of  this  family. 

The  Garden  of  Plants,  in  Paris,  is  an  institution  too  generally  fa- 
miliar to  require  more  than  a  passintr  mention.  The  new  houses  for  the 
protection  of  the  living  animals  are  models  in  their  contrivance,  more 
especially  the  one  for  the  reptiles  and  batrachians.  The  Ornithologi- 
cal Museum,  though  not  of  itself  very  extensive,  is  particularly  inter- 
esting to  scieptitic  students  as  the  depository  of  collections  made  by 
tl>e  several  national  exploring  expeditions  of  France.  Among  these 
are  many  unique  and  typical  specimens,  not  known  to  exist  else- 
where in  museums.  The  collection  of  eggs  is  also  wonderfully  in- 
teresting, is  very  large  and  well  preserved,  and  contains  not  only 
many  very  rare  kinds,  but  is  especially  noteworthy  as  possessing  a 
large  number  of  species  not  to  be  found  in  any  other  public  collection, 
some  of  them  laid  by  birds  in  confinement. 

Leyden,  in  Holland,  could  not  be  passed  by  without  at  least  a 
brief  visit  to  the  venerable  Dr.  Schlegel,  and  the  far-famed  museum 
under  his  charge.  The  time  was,  and  that  not  immemorial,  when  this 
museum  contained  the  largest  collection  of  birds  in  the  world.  Even 
now  it  is  surpassed  by  very  few,  and  is  still  superior  to  all  others  in 
its  representations  of  East  Indian  species.  Its  strongest  point  is  its 
collection  of  monkeys,  to  which  class  of  animals  Dr.  Schlegel  has 
given  great  attention,  and  of  this  our  ancestral  family — according 
to  Darwin — it  possesses  the  surprising  number  of  1,500  ditterent  spe- 
cies. Dr.  Schlegel,  though  of  mature  years,  is  still  in  vigorous  health, 
a  most  charming  old  man,  bright,  cheerful,  and  aftable,  possessing  an 
inexhaustible  fund  of  conversation  and  knowledge,  enriched  by  the 
careful  observation  of  a  long  and  well-spent  life.  His  museum  pos- 
sesses a  very  rich  collection  of  the  eggs  of  the  birds  of  Java  and  other 
East  Indian  possessions  of  the  Dutch. 

Of  the  British  Museum,  as  a  whole,  it  would  be  impossible  to  speak 
•from  competent  knowledge,  except  with  much  more  time  than  we 
ooald  give  to  so  endless  a  task.  The  writer  will  say  that  all  he  did  or 
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could  sec  was  very  disappointing.  Its  collection  of  mounted  birds, 
though  containing  much  that  was  typical,  rare,  and  interesting,  was 
in  the  individual  defects  of  a  large  proportion  of  its  spccimeus  in 
painful  contrast  to  the  private  one  of  the  Milanese  banker.  The  col- 
lections of  eggs  were  not  arranged,  and  had  not  been  procured  with 
any  special  care.  They  seemed  to  have  been  all  accumulated  by- 
chance  donations,  and  required  an  immediate  and  very  careful  revi- 
sion. It  is,  however,  but  justice  to  say  that,  since  the  zoological  por- 
tion of  the  museum  has  been  under  the  charge  of  Mr.  Sijarpe,  a  sys- 
tematic rearrangement  has  been  begun,  and,  so  far  as  it  has  proceeded, 
is  a  great  improvement.  When  the  natural  history  portion  of  the 
museum  is  removed  to  Kensington,  and  rearranged  in  the  new  build- 
ing in  the  course  of  construction,  it  is  to  be  hoped  that  the  managers 
of  this  institution  will  avail  themselves  of  their  great  opportunities, 
now  so  strangely  neglected,  and  render  this  branch  of  the  British 
Museum  better  worthy  of  being  the  one  national  museum  of  a  great 
empire.  The  contrast  between  the  Museum  of  London  and  that  of 
Newcastle-upon-Tyne,  or  that  of  Liverpool,  cannot  but  be  painful  to 
tiie  national  pride  of  a  true  English  naturalist. 

For  popular  attractions,  for  general  excellence  of  arrangement,  and 
expedients  for  the  instruction  and  education  of  the  people  in  natural 
history,  the  Derhy  Museum,  or,  as  it  is  now  called,  the  Free  Public  Mu- 
seum of  Liverpool,  far  surpasses  anything  of  its  kind.  It  was  founded 
by  an  ancestor  of  the  j)resent  Lord  Derby,  and  is  under  the  admira- 
ble direction  of  Mr.  Thomas  J.  Moore;  but  it  would  extend  this  paper 
too  far  to  point  out  the  excellence  of  its  various  devices  for  popular 
instruction.  Here  you  can  see  the  external  form  of  bird  or  animal, 
and  next  to  it  its  ow  n  skeleton,  so  that  the  bony  frame  and  the  out- 
ward appearance  may  be  studied  at  the  same  moment.  In  one  com- 
partment are  a  full-grown  lion  and  lioness,  and  with  them  young  lions 
of  various  ages,  from  the  tender  nursling  to  the  nearly  full-grown 
whelj).  In  another  compartment  is  well  represented  water  in  which 
appear  dis}K)rting  various  forms  of  swimming-birds,  old  and  young, 
demonstrating  to  the  observer  their  position,  when  swimming,  both 
above  and  below  the  surface.  The  collections  are  large  and  varied, 
and  so  arranged  as  to  attract  and  educate  the  visitors. 

In  conclusion,  only  brief  mention  can  be  made  of  a  few  of  the  private 
collections  of  natural  history  in  which  England  abounds.  In  his  pnvate 
apartments  in  Hanover  Square,  London,  Prof.  Oshert  Salvin,  of  Cam- 
bridge University,  stores  his  rich  collections  of  birds,  and  eggs,  and 
insects,  gathered  by  himself  in  Central  America.  They  are  especially 
abounding  in  specimens  from  Guatemala,  are  admirably  arranged,  and 
well  worthy  of  careful  study.  Howard  Saunders,  Esq.,  who  makes  the 
families  of  ;j:u11s  and  terns  his  es})ecial  study,  possesses  collections  that 
are  indescrib;ibly  interesting.  They  consist  of  the  birds  (with  their 
eggs)  of  Europe,  together  witii  exotic  representatives  of  the  two  fam- 
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lies  in  which  he  is  chiefly  interested.  He  has  been  an  active  explorer 
in  Spftiiii  and  the  collections  nmlp  there  by  himself  are  the  chief  at- 
tractions of  his  cabinet.  Henry  £.  Dresser,  Esq.,  a  London  merchant, 
and  author  of  a  magnificent  work  on  the  birds  of  Europe,  now  in 
coarse  of  pablication,  possesses,  at  his  residence  on  Soath  Norwood 
Hill,  the  most  complete  collection  of  the  eggs  of  the  birds  of  Europe 
probably  in  existence.  It  is  admirably  arranged,  containing  many  fine 
aaitea  of  the  least  common  kinds,  and  yery  many  species  not  in  any 
other  collection. 

The  collections  in  oology,  mado  by  the  late  Mr.  John  WoUey,  the 
indefatigable  explorer  of  the  ornithology  of  the  arctic  regions  of  En- 
rope,  were  bequeathed  to  Prof.  Alfred  Newton,  of  Cambridge,  who 
has  illustrated  them  in  a  publication  of  great  elegance.  This  collec- 
tion is  of  great  scientific  as  well  as  pecuniary  value.  Its  series  of 
specimens  of  some  of  the  rarest  arctic  eggs  are  immense.  The  mar- 
ket money-yalue  of  one  of  these  series — that  of  the  waxwing — ^at  its 
lowest  computation,  is  not  less  tlian  £100. 

Within  the  close  of  the  venerable  Cathedral  of  Durham,  the 
writer  was  privileged  to  examine,  in  the  cabinet  of  Rev.  Canon  Tris- 
.tram,  the  largest  collection  of  eggs  it  was  his  good  fortune  to  see  in  Eu- 
rope. This  gentleman  is  an  excellent  ornithologist,  has  been  a  great 
traveler  and  explorer  in  America,  North  Africa,  Palestine,  Syria, 
and  elsewhere,  and  his  collections,  wliich  number  over  1,700  species,  • 
liave  been  largely  taken  by  his  own  hand. 

And  here  our  space  compels  ns  to  close  our  narrative,  leaving  mnch 
that  was  to  ns  exceedingly  attractive  unsaid  and  undescribed.  Though 
disappointing  in  certain  instances,  our  study  of  European  collections, 
as  a  whole,  incomplete  as  it  too  often  was,  and  all  too  hurried  as  to 
the  time  allotted,  was  ever  full  of  instruction,  interest,  and  enjoyment. 


TBE  SEWIN€h-MAQHm£  IN  POUTIOAL  ECONOMY. 

Fis  very  probable  that  as  we  obtain  a  fuller  and  more  accurate 
command  of  fsots  relating  to  the  production  of  wealth  under  per- 
fectly free  conditions  in  countries  like  our  own,  where  intelligence  is 
widely  diffused,  it  will  be  found  that  the  methods  of  most  efficient 
production  are  those  which  necessarily  contain  within  themselves  the 
methods  of  most  effectual  distribution.  It  has  been  customary  to  as- 
aome,  or  inler,  that  the  laws  regulating  the  production  of  wealth  were 
one  thing,  and  the  laws  regulating  its  distribution  were  another;  so 
much  so,  indeed,  that  while  legislation  could  not  interfere  with  pro- 
duction without  doing  harm,  it  might  and  onght^  on  grounds  of  justice 
and  duty,  to  regulate  distribution.  There  is  strong  reason  to  believe 
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that  interferenoe  is  just  as  trndesirable  and  pernicious  in  the  latter  ease 
as  in  the  former.  Given  the  most  efficient  production,  that  is  to  say, 
articles  produced  in  the  cheapest,  swiftest,  and  most  skiUfnl  manner 
by  the  free  competition  of  inyention,  capital,  intelligenoe,  and  indus- 
try, and  it  is  tme,  as  a  necessary  condition  of  production  bo  sustained, 
that  the  wealth  created  by  and  arising  from  it  is  distiibnted  step  by 
step,  as  the  process  goes  on,  in  the  most  equitable  manner  among  all 
the  parties  engaged  in  the  enterprise. 

This  is  a  proposition  to  be  tested  by  facts,  carefolly  put  together, 
not  by  ingenious  argumentation  on  hypothetical  eases;  and  it  fortu- 
nately happens  that  a  paper  of  great  ability  on  **The  8ewing-Machine 
and  its  Besnlts,''  contribnted  by  Mr.  John  Plummer  (well  known  as  a 
high  authority  on  industrial  topics)  to  the  Companion  to  the  Alma- 
nac" for  the  present  year  (1877),  fiumishes  the  precise  sort  of  evidence 
required. 

The  sewing-machine  first  appeared  as  a  practical  invention  about 
thirty  years  ago.  Thimonnier,  the  real  originator  of  the  idea,  was  a 
Frenchman,  and,  like  too  many  great  inventors,  he  did  not  IWe  to  en- 
joy any  part  of  the  fruits  of  his  genius.  Bllas  Howe,  who  followed 
Thimonnier,  was  an  American  working  artisan,  and  found  his  first  real 
'  support  in  England  about  1847.  At  the  present  time,  that  is,  about 
thirty  years  after  the  estabBshment  of  the  inyention,  there  are  upward 
'  of  4,000,000  sewingmachines  in  use  in  various  parts  of  the  world ; 
and  the  annual  number  of  new  machines  produced  in  this  country  is 
estimated  at  80,000,  employing  about  100,000  persons.  In  France, 
Germany,  and  Belgium,  the  production  of  machines  is  very  large,  and 
in  the  United  States  the  annual  out-turn  of  machines  is  perhaps  great- 
er than  in  the  iriiole  of  Europe.  In  1862  it  was  estimated  that  in  the 
United  States  each  machine  saved  to  its  owner  50«.  a  week,  or  say 
£\Z0  per  annum,  in  wages  alone;  or  an  aggregate  saving  in  wages,  for 
the  whole  country,  of  about  ^^80,000,000.  In  1875,  that  aggregate 
saving  had  risen  to  £100,000,000. 

The  &ots,  therefore,  to  be  considered  are  imposing  by  their  mag- 
nitude, and  of  high  value,  by  reason  of  the  diversity  of  the  countries 
and  populations  by  which  they  are  supplied. 

Mr.  Plummer  says:  **In  England  the  sewing-machine  was  first 
employed  in  the  manufacture  of  common  stays  and  corsets,  of  which 
several  million  pairs  are  annually  produced.  In  earlier  days  the  ma- 
terials were  sewed  together  by  needlewomen  of  the  poorest  class,  prin- 
cipally the  wives  of  seamen  and  dock -laborers,  whose  earnings  seldom 
averaged  more  than  ^s.  or  4«.  a  wook.  .  .  .  From  the  stay-trade  the 
sewing-machine  found  its  way  into  the  trades  connected  with  the  pro- 
duction of  shirts,  mantles,  dresses,  trousers,  coats,  and  other  articles 
of  male  and  female  clothiiiLr.  In  some  of  these  trades  the  needlewom- 
en could  not,  even  hy  working  very  long  hours,  o])tain  more  than  3^. 
or  4«.  a  week,  and  the  public  were  continually  shocked  by  painful  rev- 
Digitized  by  Google 


THE  SEWING^MACHINS  IJT  POLITICAL  SCOITOMT.  483 

■ 

•Utiomi  of  destitation  and  roiBery  among  BeamBtressea.  Hood!B '  Song 
of  ilie  Shirt '  ezpraned  the  pabtio  feeling.  Needlewomen's  Aid  Abbo- 
oiationa  were  started,  but  wholly  failed  to  lessen  the  evil.  .  .  .  7%e 
appearance  of  the  eewinff^fno/Mne  changed  aU  this.  Shirts  were  made 
more  rapidly  and  more  cheaply  than  before,  bnt  the  workwomen  were 
better  paid  and  did  not  work  so  many  hours.  The  hours  of  labor  fell, 
indeed,  from  eighteen  honrs  a  day  to  eleren  or  twelye,'* 

The  demand  for  hand-labor  inereased,  beoanse,  while  the  machine 
did  the  heavy  mechanical  part  of  the  work,  the  cutting  out  and  prepa- 
ration of  the  materials  rendered  neoesBary  more  hands,**  and  a  sn* 
perior  aptitude  and  intelligence.  The  workers  also  became  to  a  large 
extent  the  owners  of  the  machincB  worked  by  them  at  home ;  and  as 
the  slavery  and  degradation  of  the  needle  became  almost  abolished, 
crowds  of  young  women  were  attached  to  machine-working  by  the 
short  hoars  and  the  high  wages.  It  is  this  diversion  of  female  labor 
which  lies  at  the  root  of  the  scarcity  of  domestic  servants,  and  the  ex- 
traordinary riBC  in  the  wages  given  to  such  servants. 

Improvements  in  the  machine  enabled  it  to  be  applied  to  boots, 
shoes,  harness,  and  most  articles  made  of  leather.  In  November, 
1857,  a  machine  of  this  kind  was  introduced  at  Northampton,  and  im- 
mediately led  to  organized  opposition  by  the  CrispinB  of  that  centre 
of  the  shoe-trade.  This  opposition  was  more  or  less  successful  until 
February,  1850,  when  the  manufacturerB  of  Northampton  and  Stallbrd 
formed  themselves  into  a  league,  and  announced  that  they  were  pre- 
pared to  compel  the  use  of  the  machines  in  spite  of  the  opposition  of 
the  men.  A  strike  ensued.  The  men  were  defeated;  and  the  ma- 
chines very  rapidly  revolutionized  the  whole  industry  of  boot  and 
shoe  making.  Mr.  Plnmmer  says :  *^  With  the  termination  of  the  strike 
the  operativee  became  eager  to  possess  machines  of  thar  own,  and  in 
a  short  time  there  were  few  of  the  better  class  of  workmen  who  were 
not  proprietors  of  one  machine  or  more.  These  were  worked  by  the 
female  members  of  their  own  &milieB,  or  by  women  engaged  for  the 
purpose.'*  The  machineB  put  an  tod  to  the  more  dangerous  and  nn- 
heaHhy  process  of  the  work.  Employers  fitted  up  commodious  fac- 
tories supplied  with  machines,  and  hence  has  arisen  the  present  factory 
system  in  the  boot  and  shoe  trade,  a  system  as  beneficial  to  the  male 
and  female  workers  as  to  the  capitalists.  It  is  estimated  that  now  at 
leaBt  one-half  of  the  Northampton  employers  have  risen  by  means  of 
machine-industry  from  the  position  of  workmen. 

Cheapness,  rapidity  of  production,  and  excellence,  led  to  a  vastly 
increaBcd  demand  for  boots  and  shoes.  Wages  were  raised ;  the  work 
waB  easier;  and  the  buildings  in  which  it  was  carried  on  were  vastly 
improved.  In  Leicester,  in  1820,  there  were  160  operative  shoe- 
makers ;  in  1851  there  were  1,875 ;  in  1861,  the  machine  having  ap- 
peared, there  were  2,315 ;  and  in  1871  there  were  5,708,  or  nearly  four 
times  as  many  as  at  the  ante-machine  date  of  1851. 
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In  1852,  Bays  Mr.  Plummer,  the  armge  amoimt  of  wages  ob- 
tainable by  an  experienced  female  operator  waa  8«.  to  10*.  per  week ; 
now  the  earnings  of  the  female  machine-woriLers  are  14<.  to  10s.  per 
week— slower  hands  get  10s.,  and  the  best  workers  20s.  to  24s.  The 
female  *  preparers'  of  work  get  10s.  .  .  .  The  machine  has  within  a 
few  years  been  applied  to  the  straw  hat  and  bonnet  Uidnstry  of  Bed- 
fordshire, and  with  the  best  results.  Many  of  the  pUuteis  who  now 
soll^  from  Chinese  competition,  will,  as  machinists,  obtain  good 
wages.  ...  In  the  mantle-trade  in  London,  the  wages  of  machinists 
are  high,  say,  14s.  to  80s.  for  middling  hands,  and  28s.,  20s.,  and  eren 
88s.,  for  snperier  workwomen." 

As  the  general  resnlt,  Mr.  Flnmmer  says  that^  ^  taking  all  the  vari- 
ous industries  in  which  the  machine  is  used,  the  wages  of  the  ma- 
chinists may  be  estimated  as  being  from  50  to  100  per  cent.  Mgh&r 
than  the  wages  receiyed  by  hand-workers  before  the  machines  ap- 
peared in  the  several  indnstries."  And  he  goes  on  to  add :  *'The 
changes  introduced  by  the  machine  have  been  attended  with  consider- 
able advantages  as  regards  the  physical  and  social  condition  of  the 
workers.  There  is  a  great  improvement  in  their  health  and  in  the 
comfort  of  their  homes.  As  regards  the  shoemakmg  population,  both 
male  and  female,  the  change  amoimts  to  an  absolute  revolution,  and 
decidedly  for  the  better." 

The  sewing-machine  has  most  effectually  stimulated  invention  in 
other  directions.  In  all  leather  manufactures,  for  example,  the  old, 
painful,  unhealthy  processes  are  now  nearly  all  done  by  niachinery 
driven  by  steam.  In  the  stay  and  clothing  trades  the  severe  labor  of 
using  heavy  shears  by  hand  is  superseded  by  steam-driven  cutters^ 
by  the  aid  of  which  one  man  does  the  work  of  twenty.  The  cheap- 
ness arising  from  these  appliances  has  so  enlarged  tiM  demand  that 
the  quantity  of  labor  employed  in  the  trades  is  far  greater  than 
before. 

This  is  the  statement  of  the  fiiets,  and  there  is  no  reason  to  dispute 
it  in  any  essential  particular.  The  outline  amounts  to  this  :  About 
twenty-five  years  ago  the  articles  pcodnced  in  all  the  Industriea  con- 
nected with  the  fabrication  of  sewed,  or  *^  made^ip,"  woven,  and  leather 

materials,  were  dear,  and,  except  in  the  best  instances,  of  inferior 
quality ;  and  the  laborers,  male  and  female,  but  especially  the  latter, 
were  anioiic^  the  worst  paid,  the  hardest  worked,  and  the  most  un- 
healthy, in  tlie  country.  A  mechanical  invention,  called  the  sewing- 
iiiacliine,  of  moderate  eost  and  Biniplicity,  was  then  introduced,  the 
objects  of  which  were,  })y  tlie  ap])lication  of  ordinary  labor  in  p^i^  ate 
houses  or  factories,  to  get  rid  of  nearly  all  the  irksome,  h-low.  and  un- 
healthy processes  of  hand-stitchinj^,  and  so  by  reason  of  sw  ifniess,  ex- 
actness, and  superiority  of  manufacture,  greatly  to  reduce  the  selling- 
price  of  the  articles  otTered  to  the  public.  Tlie  eil-'et  of  this  invention 
\      was  in  a  few  years  to  establish  two  radical  improvements  throughoat 
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the  industries  in  which  it  was  most  successful,  namely :  1.  The  less- 
ened price  of  the  commodities  to  the  consumer,  their  superior  quality, 
and  the  circumstance  that  they  were  articles  required  by  all,  but  eb- 
peciaily  by  the  middle  and  humbler  classes,  at  once  created  an  en- 
largement of  demand  so  rapid  and  strong  that  it  fully  kejd  pace  with 
the  more  efficient  and  swifter  means  of  production ;  2.  The  augmented 
<jTQBS  produce  arising  from  the  decided  success  of  tlie  invention  iu 
rendering  labor  more  efficient,  in  saving  time,  and  improving  quality, 
and  reducing  the  outlay  and  risks  of  capital,  was  divided  between  the 
employers  and  work-people  wholly  by  the  operation  of  natural  causes. 
There  was  no  interference  of  the  Legislature  on  one  side  or  the  other; 
and  practically  there  was  no  interference  of  trades-unions  to  enforce 
a  minimum  rate  of  wages,  or  to  impose  restraints  on  the  skill,  indus- 
try, and  deserts,  of  the  individual  male  and  female  laborers.  Every- 
where there  were  inferior,  middling,  and  superior  laborers,  earning 
corresponding  wages;  and  everywhere  the  skillful  and  handiest  labor- 
ers passed  naturally  into  the  class  of  employers  and  capitalists.  It 
was  a  free  and  Avholesome  cooperation  of  capital  and  labor  to  supply 
the  best  and  cheapest  articles  to  the  cash  demand  of  a  vigorous  con- 
sumption ;  and  the  profits  arising  from  the  trade  were  divided  be- 
tween wages  and  capital  wholly  in  proportion  to  the  special  skill  and 
industry  of  the  individual  employers  and  employed;  with  the  result, 
as  we  have  seen,  of  raising  wages  from  50  to  100  per  cent.,  and  adding 
immeasurably  to  tho  comfort,  health,  and  independence  of  the  laborers, 
but  especially  of  tho  female  portion  of  them. 

But  such  a  result  is  neither  more  nor  less  than  distribution  of  the 
proceeds  of  production  of  the  most  exact  and  equitable  kind.  On  a 
large  scale  the  increased  quantity  of  wealth  arising  from  the  inven- 
tioQ  of  the  sewing-machine  has  been  divided  precisely  as — on  grounds 
of  equity — it  is  most  fit  and  beneficial  that  it  should  be  divided  ;  and 
this  equitable  and  wholesome  division  has  taken  place  as  a  jifccssar'/ 
conseqttence  of  the  most  efficient  methods  of  production  being  left  at 
perfect  liberty,  as  regards  both  workmen  and  masters,  to  arrive  at  tho 
cheapest  means  of  commanding  and  stimulating  consumption.  If  at 
an  early  or  later  stage  of  the  establishment  of  the  sewing-machine  it 
had  been  possible  for  the  male  to  exclude  the  female  workers;  or,  for 
the  two  combined  to  prevent  the  use  of  the  machine  in  the  houses  of 
male  or  female  workers;  or,  for  any  trades-union  to  enforce  a  mini- 
mum wage,  or  to  impose  restraints  on  individual  skill  and  invention 
devoted  to  increase  the  gross  profits — that  is  to  say,  the  fund  alone 
available  for  division  between  labor  and  capital — it  is  easy  to  see  that 
the  whole  march  of  the  improvement  would  have  been  retarded  and 
thwarted.  It  is  clear,  also,  that  the  two  circumstances  which  have 
Tcry  materially  assisted  the  success  of  the  machine,  as  regards  both 
producers  and  consumers,  have  been:  1.  The  small  ccrst  of  the  ma- 
chine itself,  which  admitted  its  effective  use  in  the  homes  of  the  work- 
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ers,  and  in  this  way  has  cheapened  production  by  rendering  of  value 
tlie  intermittent  labor  of  wliule  families  as  it  could  be  spared,  and 
when  it  could  be  easiest  applied.  In  tliis  respect  the  sewing-machine 
has  been  the  reverse  of  the  former  liandloom.  The  machine-workers 
liave  prospered  because  they  could  take  the  new  invention  into  tlieir 
liouses  without  diminishing  its  force.  The  handloumer.s  were  super- 
seded because  the  steam-shuttle  could  not  be  made  a  domestic  imj»k- 
ment.  2.  The  eminent  suitability  of  female  labor  to  the  sewinsr-ma- 
chine  has  secured  a  class  of  workers  who  have  had  the  strongest  mo- 
tives to  apply  whatever  skill  and  industry  they  possessed  to  increase 
i)\Q\T piece-v;ork  wages  by  the  extent  and  efficiency  of  production.  It 
may  be  added,  indeed,  that  the  great  results  which  have  been  obtained 
are  among  the  most  cogent  illustrations  which  can  be  found  of  the 
magical  influence  of  payment  by  results,  that  is  to  say,  of  payment  by 
the  piece ;  for,  hap})ily,  no  other  mode  of  payment  has  been  possible 
for  sewing-machine  labor. 

The  lesson  of  the  whole  of  this  gratifying  and  hopeful  history  is, 
a**  we  said  at  the  outset,  that  the  methods  of  most  efficient  production 
are  those  which  necessarily  contain  wMthin  themselves  the  methods  of 
most  effectual  and  beneficial  distribution  :  in  oilier  words,  if  we  under- 
stand and  apply  thoroughly  and  truly  the  conditions  which  most 
cheaply,  rapidly,  and  constantly  produce  wealth,  we  also,  and  as  a 
necessary  and  p<iri  passu  consequence,  understand  and  apply  the  con- 
ditions which  insure  the  distribution  of  that  wealth  among  all  the 
parties  concerned  in  the  most  just  and  beneficial  manner.  So  far, 
philosophers  and  philanthropists  have  spent  their  energies  in  the  wrong 
direction.  They  have  sought  for  artificial  means  of  what  they  con- 
sidered iiuire  ofjual  distribution  of  the  products  of  industry,  failing  to 
see  that  in  tlie  circumstances  an<l  conditions  wliich  render  iiuiu>try  on 
the  largest  scale  most  i)roductive  there  are  native  and  inherent  forces 
which  link  together  production  and  distribution  at  everj  step.— 
TTie  Economist, 


Digitized  by  Coogle 


C0BBS8F  ONDENCE, 


487 


COBBESFONDENCE. 


UOW  A  PHILOSOPHIC  SKEPTIC  WAS  REC- 
ONCILED TO  RELIGIOUS  yAITff. 

IT  has  not  been  usual  to  regard  lierbort 
Spenoer  ee  a  reoonoiler  of  skeptical 
*  minds  with  reUc^ove  vsriUes;  nevertheless 
he  hifl  lebored  with  great  power  and  ear- 
nestness to  attain  this  end,  and  there  haa 
been  varied  and  pointed  evidence  that  this 
labor  has  not  been  thrown  away.  A  letter 
recently  published  in  the  Chicago  Timet 
•tntes  n  qnite  vemarktble  case  of  reeonTer- 
skMi  to  Christieidty,  under  the  influence  of 
the  study  of  **  First  Prioolples.**  There 
have  probably  b  -en  many  similar  cases, 
though  not  so  con^pieuous,  and  it  in  not 
unlikely  that  there  will  bu  a  great  many 
moie.  PeriMps  It  wooM  bo  well  for  our 
ernogslieal  Mends  not  to  overlook  this  cir- 
eomstence;  end,  when  they  have  battered 
away  at  hardened  old  disbelievers  in  reli- 
gion with  the  customary  weapons  to  no 
purpose,  to  buy  a  copy  of  "  First  Princi- 
ples," and,  having  mastered  it,  to  try  Spen- 
eer's  short  method  as  a  lut  resort.  The 
letter*  referred  to  relates  to  the  return  of 
the  late  Judge  Alfred  W.  Arrington  from 
what  is  tcrm»-d  '*  modern  infidelity  "  to  the 
Chridtian  faith,  largely  through  tlic  influence 
of  Mr.  Spencer^a  book.  The  writer — Mr.  C. 
0.  Bonney— was  an  intimate  personal  and 
profesdonsl  Mend  of  Jndge  ArrinfEton,  and 
was  frmiliar  with  the  matter  of  which  he 
writ^.  Mr.  Arrington  died  in  Chicago, 
December  31,  1867.  The  communioation 
to  the  Timet  is  as  follows. — Ed.  : 

"Mb.  Editor  :  The  Timrt  of  last  ?tin<lay 
contained  a  letter  written  by  the  lute  Judge 
Arrington  in  1832,  about  the  time  of  his 
renunciation  of  revealed  religion.  It  is  due 
to  his  memory  that  his  final  return  to  his 
early  Ihith  he  as  widely  pobUehed.  In  the 
memoir  prefixed  to  his  poems,  published 
after  bis  decease,  Mrs.  Arrington  sketches 
briefl  J  his  rdigione  career,  showing  him  in 
youth  an  eloquent  preacher,  in  manhood  a 
truth-seeking  skeptic,  and  at  the  close  of 
his  life  a  convinced  and  satisfied  Christian. 
She  says: 

" '  At  the  oarly  acre  of  elijhferT;  roarf  ho  com- 
menoed  to  preach,  and  at  that  time  exhibited  au 


omtoric  power  that  retembled  the  iuspiratfnn 
of  an  lUllan  improrUatcrv.  He  drew  Inr- • 
andiencen,  and  excited  ihu  ^TeatcHt  cntlJUr<)UMiL 
He  condmieil  to  preach  fo^ceveral  vearK  at  In- 
tervals, uutil  he  lo.-t  his  ciiTldhood'/tJiitti ;  and, 
after  frniileHs  attemptfl  to  tlud  peace  In  other 
commauioui!!,  ultineilt  ly  .Hbandoned  revealed  re- 
ligion. He  afterward  foii^dit  in  philoHophy  a 
mdiitiuD  of  hit*  inielleetiial  ditlirulttcB  ;  but,  of 
cuQree,  with  milv  partial  iiiu  cchh.  He,  how- 
ever, Dover  abandoned  hie  i<earch  for  trutti. 
The  ditfen-nt  system*  i»f  uietaidiyficB,  from  the 
Indian  philosophers  down  to  tlie  lateitt  schools 
of  EntH'lHh  poi'ltivism.  were  as  familiar  to  him 
as  the  alphabet.  Tbe  principlei  of  the  physical 
fcicncee  were  ftilly  mastered,  and  their  rela- 
ttuni^  to  eaeh  other  and  to  hnoian  Ufe.  He 
•ought  in  every  qosrter  for  the  knowledge  tkat 
would  enable  hlmtecraete  a  eoond  plillosoplqr 
of  HflB  tad  morals. .  . . 

'  The  works  of  Herbert  Spencer  had  a  most 
happy  effect  npon  his  mind.  He  stodied  them 
with  the  t:reatcr»t  deli<.'ht,  and  pnifiv-.  il  to  f-nd 
in  them  the  po^!*ible  uni>ju  of  ceieiice  and  reli- 
gion. .  .  . 

•* '  For  porae  time  pn^viou'»  to  hli*  last  illness, 
\\\*  aLTLTi'^-Hlvi'  -keptici-n)  li:id  entirely  disaji- 
p  'Hri'd,  find  in  varloin  wayt*  he  nianifif  I<hI,  not 
only  a  ri'-ju  ct  for  rbrl^tiariit v,  but  a  ctront;  de- 
sire for  (lie  ^ft  of  faith.  This  solace  was.  how- 
ever, deniecThim  till  he  lay  uptm  his  death-bed. 


when,  to  use  his  own  words,  "Like  aAoth 
light,  etfrv  cloud  difappeared,  and  Mfloa 
•/MM  UkrM  wo*  eoMMq^  flw." ' 


"  I  may  add  to  the  foregoing  extracts 
that  after  this  event  he  called  his  wife  to 
his  bedside,  and  said,  among  other  things : 
*  Promise  me,  Lcora,  that  yon  will  assnre 
my  friends,  especially  my  professional  breth- 
ren, some  ul  wiiuni  nniy  have  been  misled 
by  my  skepticism,  that  when  I  returned  to 
my  faith  in  ttie  ("liri.-tian  religion  my  mind 
was  not  enfeebled  by  disease,  but  that  my 
intelleot  was  as  dear  and  strong  as  ever, 
and  th:it  it  was  not  men^ly  an  assent  to  my 
curly  laiih,  but  a  conviction  as  clear  as  the 
light  of  the  truth  of  the  supreme mirade  of 
tlie  incarnation.  To  beliero  that  is  to  be- 
lieve alU' 

"  These  are  the  words  as  I  recall  them, 

and  as  I  believe,  if  his  voice  could  reach  us, 
he  would  ask  to  have  them  given  to  the 
puidic.  His  return  from  inlidelity  to  faith 
began  with  his  reading  of 'The  Unknow. 
able,'  and  particularly  the  chapter  on  'The 
Reconciliation,'  in  Herbert  Spencer's  '  First 
Principles.* 

"  I  procured  and  read  Mr.  Spencer's 
book  at  JudzG  Arrington 's  ui^ent  request, 
and  learned  its  efl^  on  his  romd  in  subse- 
quent convcrsatiotis. 

"Some  enteri)ri.sing  publisher  should 
give  us  a  new  edition  of  Judge  Arrington's 
w  ritings,  with  a  more  ample  and  detailed 
sketch  of  his  life  than  has  hiflierto  appeared, 
lie  was  a  man  of  extraordinary  iutellectual 
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endowments,  and  the  story  of  his  lifo  faith- 
fiilly  told  would  have  all  the  charm  of  a 
noue  Tomaiioe.  C.  C.  Boiihbt. 


THE  BUH<8P0T  PEEIODB. 

TbA*  WMor  1^  ei$  PopiiI»  BcUmM  MmiMif. 
In  the  course  of  eo  inqiiuy  ktdy  made 

in  reference  to  the  periodicity  of  cold 
seasons,  and  their  coiucidence  with  the 
greatest  prevalence  of  the  sun-eipots,  I  came 
to  the  conclusion  (the  reverae  of  that  reached 
by  most  of  those  who  have  written  on  that 
sebjoct)  that,  whfle  there  is  a  reeognlied 
periodicity  in  tlie  sun-spot  maxima,  and  nlso 
a  seeming  periodicity  in  the  recurrence  of 
cold  seasons,  the  cold  winters,  instead  of 
felling  coincident  with,  oftenest  occur  inter- 
mediate between,  the  mAsdma  ^  the  nm- 
spots. 

I  think  the  coldest  season  of  the  present 
eentury  was  that  of  1816,  while  the  sun-sfwt 
maximum  tor  that  period  is  placed  in  1817. 
Another  remarkably  eoM  winter,  and  one 
of  which  I  have  a  vivid  recollection,  was 
tl;at  of  1856 ;  while  the  nearest  sun-spot 
maxima  were  in  1849  and  1860.  Another 
unusnany  cold  winter  occurred  in  1866,  al- 
most exactly  intermediate  betwe«  n  the  maxi« 
mum  of  1800  and  that  which  lollowed. 

It  seems  to  be  taken  for  granted  that 

the  pun  ctnits  loss  heat  during  tiie  time  it  is 

})artially  covered  with  spots.  But  is  tiiis  a 
aet  whieh  li  sniMtentiated  by  experiment  ? 
It  is  easy  to  see  that  its  light  may  be  less ; 
but  light  and  heat,  though  originating  and 
being  propagated  siraUoTly,  are  not  identi- 
cal either  in  their  effeets  or  in  the  mode  of 
propagation.  Thin  waTe-uiidulations  differ 
very  greatly  in  length  and  frequency. 

If  two  liquids  of  diffmnt  colors  and  dif- 
forent  specific  gravity,  and  which  do  not 
readily  mix,  be  poured  into  the  same  <»ddron, 
the  lighter  will  rise  to  and  eorer  the  bun 
face.  If  the  one  of  the  least  speeiBc  grav- 
ity be  the  lightest  in  color,  it  will  reflect 
light  the  most  readily ;  and,  if  the  contents 
of  the  caldron  be  agitated,  so  that  the  two 
liquids  be  made  to  show  at  the  surface  al- 
ternately, the  reflection  will  be  alternately 
greater  or  less,  acoording  as  each  Uqnid 

predominates  at  the  purfaee. 

8oppose  that,  instead  of  other  agitation, 
heat  be  i4>plied  to  the  bottom  of  the  cal- 
dron. Gradually,  with  the  increase  of  the 
heat,  upward  jets  are  produced,  and  the 
darker  liquid  breaks  through  the  lighter 
surface  in  the  act  called  boiling.  These 
dark  fractures  of  the  light  surface— do  they 
not  correspond  to  the  sun-spots  ? 

b  its  ordinary  state,  the  body  of  the 
pun  is  enveloped  iii.  and  covered  by,  an  ex- 
ceedingly bright  surface,  appearing  to  be 


slightly  reticulated,  called  the  photosphere. 
When  this  photosphere  is  undisturbed,  we 
hare  the  maximum  of  light  Atodkertnieey 
apparently  by  increa.sed  internal  aetioil,  the 
uniformity  of  this  photosphere  is  destroyt-d ; 
tit^ic  forces,  acting  from  beneath,  rupiuru 
it,  and  produce  what  to  us  is  the  pheiiome' 

non  of  sun-spots. 

Now,  is  it  not  logical  to  infer  that  the 
increased  actimi  whlra  rupturee  tiie  photo- 
sphere is  accompanied  by  increased  btat- 
radiation  ?  If  it  be,  there  is  reason  for  the 
odd  seMons  falling  not  oolnddent  with,  but 
intennediate  between,  the  sun-spot  maxima. 


A  meiTr  bm  homkoxt. 

The  perusal  of  the  interestiDg  nrliele  OB 

"  Canine  Safraeity,"  which  appeared  in  the 
December  number  ol  Tux  roPtLAK  ticiSKCS 
lloiim.T,  gave  roe  great  pleasure,  and  caused 
me  to  recall  to  memory  a  very  remarkable 
case  of  the  same  character  which  came  under 
my  own  obserration  about  two  years  agoi.  I 
was  then  practising  medicine  in  Galveston, 
Texas.  One  day  I  was  called  to  Bee  a  patient, 
Mrs.Wechsler,  the  wife  of  a  German  butcher. 
As  I  entered  the  hall  (  t"  the  hou.sc  wlurc 
she  lived,  I  was  met  by  a  large  black  dot:, 
who  under  no  consideration  would  let  u.e 

'  pass,  until  Mr.  Weehsler  liimself  came  to 
pacify  him  imd  assure  him  that  it  was 

.  right.  The  dog  then  followed  us  into  the 
sick-room,  and,  while  I  was  examining  the 
patient,  the  dog  was  watching  all  my  move- 
ments most  attentively.  When  I  departed, 
I  noticed  that  I  was  followed  by  the  dog, 
who  did  not  leuTe  me  until  he  had  Feen  me 
enter  my  office.  A  few  days  after  this  the 
dog  entered  my  office  apparently  very  un- 
easy about  someUiing.  The  thought  struck 
me  at  once  that  perhaps  I  might  be  wanted ; 
so  I  put  on  my  bat  and  followed  the  dog, 
who  immediately  started  Ibr  home,  where  1 
found  Mrs.  Weehsler  sick  in  bed,  with  no 
one  in  the  hou^c  to  attend  to  her.  She  was 
surprised  at  my  timely  call,  and,  when  I 
told  her  that  I  had  been  called  by  the  dog, 
she  related  to  me  what  was  even  more  a^ 
tonishing.  She  had  suddenly  been  seised 
by  a  Timent  attack  of  Toroiting  fifteen  or 
twenty  minutes  previously,  when  the  dog 
had  picked  up  an  empty  tin  pan  and  placed 
it  beride  her  bed,  before  rymmipg  far  fht 
docior.  This  dog,  who  ^  :is  only  eight  months 
old,  had  never  received  any  kind  of  tiain- 
ing.  It  is  therefore  evident  that  iometbing 
like  the  fbUowing  train  of  thoughts  uuist 
have  passed  through  his  mind :  Seeing  me 
examine  the  patient  and  prescribe  for  her, 
he  must  hare  oonceived  the  idea  that  I  «aa 
the  proper  person  to  be  there  when  she  was 
sick.   Having  made  up  bis  romd  on  this 
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point,  the  next  thing  to  b«  done  was  to  find 
oat  when  I  lived;  and  tUs  he  did  ac- 

companjrin.!*  me  to  nij  office.  Scoixifr  lu-r 
vomit,  he  brought  her  a  tin  pan,  which  he 
probably  bad  seen  her  nae  for  that  purpose, 
and  then  sot  out  for  my  office.  The  dog 
called  for  me  a  number  of  times  afterward, 
bat  never  trithout  ny  servicea  wen  needed. 
He  was  nevor  told  to  fetch  me,  but  deter- 
mined himself  when  it  was  neoessarj  to  do 
■o.        Toors,  xespectftilty, 

Jomr  SunDBBW,  M.  D. 

inc. 


To  the  K-Ii^nr  of  Vi«  Popular  8eUt%ee  Monthly. 

Sir  :  In  an  article  headed  "  Over-Con- 
sumption or  Over- Production  y  "  in  your  July 
iMOe,  Mr.  Bunce  offers  an  answer  to  the 
qnettion,  *'  Why  are  the  times  so  hard  ?  " 
taUng  as  bis  text  Prof.  Bonamy  Price's  ar- 
tide,^  One  per  Oent,**  which  he  prononnoea 
to  be  illogical,  fall.iclous,  and  based  on  unwar- 
nuated  assumptions.  It  is  not  easy  to  dis- 
entangle Mr.  BonoePs  argument,  hat  tiie  fid- 
lowing  ia  believed  to  be  a  fair  atatement  of 
the  propositions  it  involves : 

1.  That  the  common  ideas  in  regard  to 
national  extravagance  are  erroneous,  it  be- 
ing f^otnething  essentially  diflfereot  fitom  in- 
dividual extravagance. 

S.  That  waatoftil  oonaamption  has  had 
nothing  to  do  with  commercial  distress ; 
that,  on  the  contrary,  destruction  produces 
abundance. 

3.  That  no  part  of  the  nation's  capital 
has  been  lost  in  unproductive  enterprises. 

4.  That  the  real  cause  of  the  tronble  ia 
over-production. 

5.  That  the  remedy  lies  in  cooperation 
among  producers  to  regulate  production. 

A  refutation  of  thc^  -  propositions  is  not 
the  object  of  this  letter ;  all  that  time  and 

Xce  will  allow  is  to  stand  them  up,  stripped 
rerbiage,  and  see  lunr  tlwy  will  look. 
In  the  firdt  place,  concerning  national 
extravagance,  after  pronouncing  the  idea  or- 
^oarilyheld  to  he  **iMeulUiily  erroneous," 
Mr.  Bunce  says  :  **We  think  it  can  be 
shown  that  expenditnre  in  the  case  of  the 
individaal,  and  expenditore  in  tibe  case  of  a 
large  number  of  individuals,  have  certain 
essential  differences,  the  diflference  being 
that  the  income  of  the  former  is  absolutely 
flsed,  while  that  of  tlie  latter  is  wholly  ex- 
pansive." As  it  stands,  this  proposition 
must  mean  that  wastefulness,  a  bad  thing 
in  llie  ease  of  tiie  individaal,  becomes  in 
the  case  of  an  aggregate  of  individual-*  a 
good  thing ;  it  meana  that,  each  man's  in- 
come being  fixed,  he  cannot  safely  live  be- 
yond it;  but,  if  we  add  together  a  ** large 
group "  of  these  incomes,  they  become 
"wholly  expansive,**  what^nrsr  mt  may  be. 


and  cannot  he  too  feck1es<>1y  spent ;  it 
means,  in  short,  that  tiie  whole  is  some- 
thing totally  different  from  the  sum  of  its 

parts. 

Mr.  Bunce  tells  ns  that  "  a  rommunity 
is  rich  because  it  eonmmes,  abunihuir,  hcinff 
the  product  and  consequent  of  excewive  de- 
struction.** And  here  is  the  proof:  "  It  is 
evident  that  the  immense  consumption  of 
coal  has  made  coal  cheap  and  abundant. 
It  hss  rendered  possiljle  the  employment 
of  vast  capital  in  the  erertion  of  costly  nu^ 
chinery  for  working,  transporting,  etc.  .  .  . 
It  is  trne,  the  eonsnmption  of  coal  is  in- 
creased by  cheapness,  but  it  is  only  by  ex- 
travagance that  the  machinery  by  which  it 
is  made  cheap  is  put  in  operation.  We 
have  SB  Iwim^ti**  vealth  of  coal  l>ecnuse 
we  consume  coal  po  extensively !  "  This 
rule,  we  are  told,  works  in  all,  or  nearly  all, 
our  staples,  and  the  oonelnsion  is,  "that 
in  all  staple  things  a  nation  is  rich  because 
it  consumes."  Was  ever  the  operation  of 
the  law  of  supply  and  demand  so  grotesque- 
ly construed  ?  That  the  demand  for  a  com- 
modity stimulates  the  activity  of  supply  is 
most  tme,  and,  where  increase  is  possible, 
the  supply  is  increased  until  the  widest  area 
of  demand  is  filled  at  a  minimum  cost,  but 
it  is  only  by  econotny  that  thb  minimum 
can  be  reached.  It  is  surely  only  neoessaiy 
to  remember  that,  no  matter  what  the  em- 
ployment of  capital  or  appliance  ol  machin- 
ery, every  ton  of  coal  moved  a  foot  repre- 
sents a  given  unit  of  force  in  the  total  sum 
available  for  supplying  human  needs,  and 
that,  when  so  nsed,  it  cannot  be  applied  to 
other  work,  in  order  to  see  the  full  absur  l- 
ity  of  the  proposition  that  the  nation  is  the 
richer  if  the  prodnofc  be  wasteAillv  dratroyed 
instead  of  bong  hosbanded  and  pnidently 
used! 

Tb^  third  pomt  made,  that  no  part  of 
the  capital  of  the  country  has  tieen  lost  in 
unproductive  enterprises,  deserves,  perhaps, 
a  little  fuller  attention  because  of  the  pecul- 
iar reasoning  by  wUeh  it  is  sought  to  be 
sustained.  Mr.  Bunce  says  that  these  works 
were  larsely  earned  on  by  what  he  calls 
"  rdeas^  energy,  by  labor  not  oAerwise  re- 
quired," and  that  so  far  "  the  community  Is 
not  the  poorer  by  a  mite  in  consc<{uenoe.** 
He  te  wflUng  to  admit  that,  by  the  purohase 
of  iron  abroad,  etc.,  we  have  lost  a  part  of  our 
surplus,"  but  he  declares  that  the  as- 
sumption that  it  impaired  our  capital  is 
wholly  grooadlsss.**  With  such  a  use  of 
terms,  it  becomes  needful  to  define  what  is 
meant  by  capital  in  an  economic  sense,  and 
to  point  out  the  difference  between  it  and 
the  capital  stock  and  surplus  of  a  bank  or 
a  life-insurance  company.  The  latter  are 
tenns  nsed  to  designate  whst  a  book-keeper 
knows  as  the  fictitious  accounts  which  show 
the  amount  of  assets  of  a  corporation;  it  is 
a  purely  artificial  division  which  has  been 
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foimd  oooTCident  in  keeping  aocotmts,  and 

has  no  analogue  in  the  accumulations  of  u 
communitj.  The  word  capital,  as  used  by 
Prof.  Price  and  economists  gencnJIy,  meuit 
the  nation's  accumulated  stock  of  food, 
clothing,  and  the  other  uecefisaiies  of  life. 
So  long  as  these  commodities  remain  uncon* 
snmed,  they  are  called  free  capital;  when 
tliey  are  (Mi)|)loyeJ  to  fiu^tain  laborers  en- 
ga^red  in  building  a  w  arehouse,  a  bridge,  or 
n  railway,  the  capita]  is  said  to  become 
"  fixed,"  or  .'^mik  in  suoli  ontcri)ri<c.  II' the 
investment  is  a  paying  one,  returning  the 
cost  with  interest,  the  eapital  is  in  lime 
released  ;  if  it  loses  money,  ultimately  be- 
coming worthless,  then  the  capital  is  fixed 
forerer,  or  lost.  And  the  true  cost  of  these 
works  to  the  community  is  correctly  ex- 
pressed by  the  price  paid  lor  tlieni,  Mr, 
Bunce  to  the  contrary  notwithstanding  ; 
for,  traeed  to  Its  ultimate  souroe,  the  cost 
of  the  material  used  is  dimply  the  amount 
of  labor  that  has  been  put  upon  it.  Of  the 
Tsst  amount  of  labor  which  has  been  so 
mi8ap[)lied,  not  one  stroke  can  be  consid- 
ered as  released  energy — labor  not  other- 
wise required."  It  was  labor  that  was 
needed  elsewhere,  as  is  plainly  proved,  if 
proof  wore  noeded,  by  the  hharp  competi- 
tion and  high  wages  paid  for  it.  But  the 
assertion  that  there  is  no  labor  that  eould 
not  be  put  to  Iwtter  use  than  to  throw  it 
away,  needs  no  piooC  "But^"  he  asks, 
triumphantly,  '*  how  Is  it  if  the  saTings  of 
a  country  have  been  impaired  that  capital, 
at  the  same  moment,  should  be  seeking  in- 
vestment at  any  rate  of  interest,  that  all 
financial  circles  are  dioked  with  an  excess 
of  money  f  '* 

**  When  /  nse  a  word,''  said  ilumpty 
Dumpty,  teomfuliy,  to  Alice  in  Wonder- 
land, "it  means  jiif»t  what  I  choose  it  to 
mean,  neither  more  nor  less."  It  is  only  by 
attributing  a  similar  moital  attitude  to  lUr. 
Bunce  that  the  confusion  of  terms  which 
marks  his  article  is  to  be  explained.  Cap- 
ital has  been  already  defined;  money,  it 
may  be  simply  sidd,  is  a  measure  of  value, 
a  medium,  a  commodity,  at  times  a  tran- 
sient representative  for  capital,  when  there 
is  capital  to  represent,  but  either  may  ex- 
ist without  the  oth.  r.  The  reader'  will 
ezoose  these  elementary  definitions,  as  they 
seem  to  be  eslled  for.  Savings,  capital, 
money,  it  is  hardly  necessary  to  say,  are 
not  convertible  terms  ;  and  it  requires  no 
profound  reasoning  to  show  that  idle 
"  money  " — undoubtedly  the  immediate  re- 
sult of  lessened  trade — may  find  its  ulti- 
mate cause  in  impaired  savings.  It  is  be- 
cause savings  have  been  fanpeired  that 
economy  and  retrenchment  are  enforced  ;  it 
is  because  people  cannot  save,  and  at  the 
same  time  go  on  eooeuming  high-priced 
commodities  with  the  old  recklc-ssnes^s,  that 
prices  tall  and  trade  operations  become  re- 


nt Hoted  and  lees  profitable ;  it  is  because 

commerce  no  longer  offers  high-pa3ring  in- 
vestments, that  money  accumulates  in  busi- 
neas  centiea,  and  is  offsred,  like  oflier 
moditiea,  at  low  prices.  And  in  view  of 
the  fact  that  it  is  the  cott  and  not  the  amomnt 
of  production  that  needs  to  be  lowered  m 
order  to  renew  the  aetivitlee  of  trade,  this 
is  a  most  cheering  sign. 

As  has  been  haid,  the  cause  of  our  trou- 
ble, as  assigned  by  Mr.  Bunce,  is  over-pro- 
duction. Tluit  i>  to  Hay,  too  much  labor 
has  been  usefully  employed,  too  much  noa* 
chinery  has  been  put  in  motion,  too  much 
cotton  has  been  spun,  too  much  leather 
made— in  short,  not  to  particularize,  the 
wants  of  the  people  have  been  too  freely 
tfupplicd.  The  economist  will,  of  counc^  ad- 
mit,  as  Mr,  Bunce  Fay.«,  that  there  may  be 
over-pi  oduction  of  certain  things,  but  the 
ill  eflects  resulting  from  undue  production 
of  certain  things  would  be  partial  and  local- 
ized, and  would  tend  rapidly  to  correct 
theinseitvea.  Nothing  short  of  general  over* 
produetion  w<  iil(l  at  count  for  general  de- 
pression. And  to  we  arc  brought  face  to 
face  with  the  proposition  that  there  is  an 
imhealthy  excess  of  industrial  energy  in  the 
world,  and  that  it  produces  more  of  tlie 
necesi-aries  of  lite  tiian  the  workers  can 
profitably  assimilate ! 

A  few  words  as  to  the  proposed  reri  cdy. 
Of  course,  if  it  be  admitted  that  over-pio- 
dnetioD  is  the  cavee^  the  cure  is  obvious: 
it  is  to  ehedl  produoHoo,  and  Mr.  Bunce 
does  not  hesitate  to  recommend  a  coopera- 
tion of  producers  for  that  imrpose.  The 
adjustment  of  industrial  activity  caniMi  be 
Icit  to  natural  law?,  but  combinations  must 
be  formetl  which  shall  see  to  it  that  the 
forge-fires  are  not  relit,  and  that  the  id.e 
operative  .'-hnll  remain  idle.    With  niillii  r.© 
of  laborers  waiting  for  work,  this  seems  like 
heroic  treatment,  but  there  is  no  way  to 
limit  production  but  to  lintit  the  amount  of 
labor  employed.   And  now  we  begin  to  see 
how  "  peculiarly  erroneous"  have  been  the 
commonly  accepted  views.   The  man  who 
makes  two  blade?  of  grass  grow  where  one 
grew  before;  the  inventor  who,  by  machin- 
ery, increases  and  cheapens  the  aggregate 
of  things  made  ;  tlie  indu.-trious  and  frugal 
operative,  who  works  long  hours  and  saves 
hU  eamingB— have  hitherto  been  regarded 
as  useful  members  of  society.    But  this  is 
all  wrong ;  the    tramp  "  is  your  true  con- 
servator of  public  welfare.   He  takes  a 
share  in  that  destruction  which  leads  to 
abundance,  and  he  at   least  cannot  be 
charged  with  contributing  to  the  evil  of 
over-production. 

Reganling  tlie  example  of  France,  Prof. 
Price  attributes  the  successful  payment  of 
the  Indemnity  to  the  Iket  that  IVanee  had 
"  saved  " — accumulated.  It  would  perhaps 
have  been  better  to  say  it  was  becaiue  she 
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had  acquired  fh«  liftbtt  of  UriBg  wifhhi  ber 

Ml.  ;  I  nil  neither  explanation  would  suit 
^r.  Buncey  who  says  it  was  solely  due  to 
the  maimer  in  which  her  savmgs  had  been 
hold — they  had  been  kept  in  old  stockings, 
and,  when  unearthed,  enabled  the  state  to  pay 
the  German  exactions.  The  admission  that 
**  aaving  "  of  any  kind  prodneed  ridies  that 
were  Krailable  under  such  an  unusual  strain 
is  fiUal  to  his  position ;  but,  passing  this, 
nothing  coold  bo  moro  iDooffrect  than  iho 
assumption  that  the  enormous  levy  was 
paid  out  of  stocking-board;!.  Less  than  ten 
por  cent  of  the  som  was  paid  In  eohi  from 
any  source.  The  indemnity  fund  was  drawn 
from  three  sources :  1.  The  exchangee  of 
foreign  trade  (i.  a,  proceeds^f  emrmtffro- 
duction) ;  2.  By  sellinf^  foreign  bonds  and 
stock;}  held  in  France  (i.  e.,  by  convertinfr 
the  accumulated  results  of  past  production ) ; 
S.  By  money  borrowed  from  fonlgn  coun- 
tries (i.  by  (li^^couniint^  the  proceeds  of 
future  production).  This  done,  and  realiz- 
uig  fba«,  thongh  ttie  \erj  was  arranged,  It 
was  not  iTiailc  good,  she  hus  gone  om  pro* 
ducing  with  unparalleled  vigor. 

On  fhe  other  hand,  Oenmany,  upon  the 
strensrth  of  her  acquired  millions,  proceeded 
to  make  serious  drafts  on  her  avaiUble  in. 


dnetry:  1.  Bj  the  maintenanee  of  a  large 
standing  amy ;  %.  By  the  employment  of 
vast  amounts  of  labor  in  constructing  forti- 
fications, iron^slads,  and  munitions  of  war ; 
8.  By  unproductive  private  enterprises,  un- 
duly stinnilato<l  by  speculation.  Of  course, 
productive  industry  must  be  restricted ; 
commodities  have  been  made  costly  in  price 
and  poor  in  quality  to  such  a  degree  that 
Prince  Bismarck  declines  to  allow  Germany 
to  compete  hi  the  Paris  Exposition  of  1878, 
because  of  the  mortification  which  would 
result  from  a  comparison  of  her  products 
with  tiiose  of  otbw>  nations.  Here,  wages 
have  been  paid,  and  wages  have  been  re- 
ceived ;  that  which  Hr.  Bunce  calls  diffu- 
rion  **  has  gone  on,  and,  according  to  his 
theory  of  over-prodactkm,  Germany  should 
have  been  spared  the  commercial  evils  that 
have  been  felt  in  other  countries.  The 
fact  is,  she  is  worse  off  to-day  than  sny  na> 
tion  that  has  a  sound  currency,  and  one  of 
her  economic  writers  suggests  with  some 
btttemess  that  the  way  out  of  her  troubles 
is  to  engage  in  one  moi-f  war,  ajs  the  result 
of  which  she  should  liave  to  jxiy  hve  mill- 
iards of  francs. 

E.  B.  LiLAlCD. 

Nbw  Toss,  JwM  2S,  18:7. 
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CLAkssroE  mm  ok  cATSBTBOPms^r. 

MOST  of  our  readers  have  probably 
read  the  brilliant  address  of  Mr. 
Clarence  King  on  Cata.stroplii.sin  in  Go- 
ology,  recently  delivered  at  the  Yale 
Scientific  School,  and  published  in  the 
newspapers.  The  speaker  was  fortu- 
nate in  bis  topic,  wUoh  is  not  only  of 
wide  edentifle  and  popular  intereat,  bat 
one  to  which  be  has  given  special  atndy 
from  tlie  AmeriiutTi  point  of  view. 

When  men  first  began  to  observe 
geological  phenomena,  they  wero  pro- 
foundly impressed  with  the  grandeur  of 
their  display  of  power.  Rocky  masses, 
miles  in  thickness,  showed  that  stupen- 
dooa  forooa  had  been  al  work  upon 
them,  npheairing^  foldings  diatorting, 
and  didooatfaig  die  maaa  of  atrata  as 
if  they  had  been  aportcd  with  by 
pretemataral  powers.  Firmly  believ- 
ini?  that  Nature  is  only  about  6,000 
years  old,  all  this  conjurinj:  with  the 
earth's  crust  was  supposed  to  have 


taken  pkoe  within  that  tim^.  '  It'  tjb^  , 

a  necessary  inference  that  the  forces 
which  liad  been  at  work,  and  the  ef- 
fects produced,  were  on  a  scale  of  iiiag- 
nitudo  of  which  people  know  nothinLr 
nowadays.  That  the  world  Imd  been 
drowned  in  a  deluge  was  deemed  cer- 
tain ;  and  that  the  whole  march  of  ge- 
ological  transformation  had  been  oat- 
adyamal  and  convnlsiye  was  a  natural 
conclusion.  Early  geology,  therefbre^ 
explained  things  by  catastrophes. 

But,  with  the  progress  of  observa- 
tion and  the  sobering  of  the  imagina- 
tion, geologists  began  to  suspect  that 
the  notion  of  catastrophes  had  been 
drawn  upon  a  little  too  freely,  and  the 
qneation  aroee  aa  to  how  far  oanaea  saeh 
as  are  now  in  operation  oan  be  in- 
voked to  explain  geological  eflteta.  It 
was  recognized  as  safest  to  ron?ion  from 
the  known  to  the  unknown,  and,  as  the 
Mosaic  barrier  pave  way,  there  seemed 
endless  time  for  the  play  of  geological 


Digitized  by  Google 


492  TffI!  POPULAR  SCIENCE  MONTHLY. 


changes.  It  was  soon  rccoirnizt  d  that 
transformations,  such  as  are  now  tak- 
ing place,  with  indflflaito  time,  might  do 
•11  that  bai  bMn  hitherto  aioribed  to 
oatastrophM.  A  oareftil  atndy  of  the 
▼arietiee  and  ratea  of  contemporaneoaa 
change  seemed  to  establish  the  oonda- 
sion  that  such  action  is  sufficient  to  ac- 
count for  nil  geological  results.  Those 
suddcu  and  tremendous  demonstrutiuns 
of  whicli  we  have  no  experience  were 
discreditud;  catastrophes  went  out  of 
ftahion,  and  nniformitarianiam  hecame 
the  dominant  idea  in  geology. 

Kr.  E3ng  holda  that  thia  dootrine 
has  been  carried  too  far.  ProLThomp- 
aon  and  his  school  have  tried  to  corner 
the  geologists  od  the  question  of  time, 
rnaintiiining  on  pliysicul  grounds  that 
thoj  Miu.st  check  their  jjeriuds  and  du- 
ration, which  would  iiect-ssitate  the 
quickening  of  the  activities,  and  thus 
induce  a  retnrn-moyement  toward  ca- 
taatrophism.  Ifr.  King  does  not  ai^e 
the  oaae  frmn  thia  pointy  hnt  pnta  it  on 
the  gnmnd  of  direot  geologioal  evidence 
that  ratea  of  action  and  ohange,  of 
which  the  world  at  present  knows 
nothin;?,  have  heen  in  play  at  former 
times  on  the  American  Continent.  Tlio 
following  passages  are  illustrative  of 
Lis  views : 

"  I  Lave  thus  hastily  mentioned  a  few  of 
the  mo«t  important  geological  orast-changes 
in  America  whose  ntee  are  demonstrably 
catft-Htrophic.  Beddes  surface-changes  in- 
volving stibsidcnoc.  nphonvHl,  fiiultintr,  nnil 
corrugation,  all  of  which  may  be  executed 
on  a  aeale  or  St  a  nte  prodnotfve  of  doatrno- 
tion  of  life,  catsstn^lMa  msj  he  hronii^t 
about  by  sudden,  great  changes  of  climate, 
or  by  intense  volcanic  energy.  In  the  latter 
field  there  are  obviously  no  catastrophes  of 
the  first  order.  Oedogleal  maps  of  the  globe 
have  progressed  far  enough  to  demonstrate 
that  considerable  areas  arc,  and  always  have 
been,  free  from  actual  ejection  of  volcanic 
msterisls.  On  the  eontnuy,  nmnwtms  gresi 
regions,  notably  the  western  third  of  our 
own  continent,  and  the  shorcfi  of  the  Pacific, 
were  once  literally  deluged  with  volcanic 
fires.  An  examination  of  the  ejected  rock 
shows  that  modem  emptfons,  by  whidi  the 
vokonie  cones  of  the  prssent  peilod  are 


slowly  built  up  from  slight  overflows  piling 
one  upon  another,  is  not  the  method  of  the 
greatllioeenesnd  Pliocene  volcanic  periods. 
There  were  then  outbursts  hundreds  of  miles 
in  extent,  in  which  the  crust  yawned,  aud 
enmrnons  volnmes  <tf  lava  roUed  oat,  oTor- 
whelming  neighboring  lands.  Voksnoeo 
proper  arc  only  isolated  chimneys,  imposing 
indeed,  but  insignificant  when  compared 
with  the  gulfs  of  molten  matter  which  were 
thrown  up  in  the  great  massive  emptions. 
Between  the  post  and  present  volcanic  phe- 
nomena there  is  not  only  a  differcnco  of  de- 
gree, but  of  kind.  It  is  easy  to  read  the 
mild  exhibition  of  existing  voleonoes  as  a 
unifonnitarian  operation,  namely,  the  growth 
of  oones  by  slight  nccrotions  ;  but  t-uch  rea- 
soning is  poHitively  forbidden  in  the  past. 

*f  If  poor,  puny  Uttle  yssnvina  eonld  im- 
mortalise itself  by  hnrjing  the  towns  at  its 
foot,  if  the  feeble  energy  of  a  Lisbon  earth- 

I  quake  could  record  itself  on  the  gravestones 
of  thousands  of  men,  then  the  volcanic  pe- 

'  lied  in  Western  America  wss  tmlj  eatss* 
trophic. 

j  "  Modem  vulennisra  is  but  the  faint, 
fiicicoring  survival  of  what  was  once  a  world- 
wide and  immense  exhibiUon  of  tellnrio  en- 
ergy— one  whose  distortions  and  disloca- 
tions of  the  crust,  whose  doluirc?  of  moltm 
Stone,  emissions  of  mineral  duat,  hcattrd 
wsters,  and  noxious  gases,  could  not  have 
fidled  to  exert  destmetive  eifeot  on  the  life 
of  considerable  portions  of  the  plobc.  It 
cannot  be  explained  away  upon  any  theory 
of  slow,  gradual  action.  The  simple  fleld 
llMts  sre  ample  proof  of  the  Intensl^  and 
suddenness  of  tertiary  vuloanism. 

"  Of  climatic  catastrophes  we  have  the 
record  of  at  least  one.  When  the  theory  of 
a  glacial  period  eame  to  be  generally  aooept- 
cd,  and  the  destructive  effects  of  the  inva- 
sion of  ovon  middle  latitudes  by  polar  ice 
were  realized,  especially  when  the  devastat- 
ing effects  of  the  fio6ds  wliioh  were  charao* 
teristle  of  the  raesision  of  the  iee  eaase  to 
he  studied,  uniformitarianism,  pure  and  sim- 
ple, received  a  fatal  blow.  I  am  aware  that 
British  students  believe  themselves  justified 
in  tsklng  mdfomdtarian  views  of  the  honi- 
dor  till,  but  tlay  have  yet  to  encounter  phe- 
nomena of  the  soale  of  oar  qnateniaiy  eidd> 
bitions. 

**  A  most  interesting  eomparison  of  the 

cliarai-tcr  and  rate  of  stream  erosion  msy  be 
obtained  by  Btudying,  in  the  Western  Cor- 
dilleras, the  river-work  of  three  distinct  pe- 
riods. The  geologist  there  finds  preserved, 
and  wonderlblly  wall  eipoaed :  1.  PttoeiB* 
Tertiaiy  riTer-vaUejs,  with  their  bowMsm, 
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grtvels,  and  sands,  still  lying  undisturbed 
in  the  auciont  beds;  2.  Tii©  system  of  pro- 
found calionB  from  S,000  to  5,000  f«et  deep, 
whioh  toon  the  flanks  of  the  great  moun- 
tain-chains, nnd  form  puch  n  fuBcinating 
object  of  Rtudy,  and  not  less  of  wonder,  be- 
cause the  goi^ges  were  oltogetbtr  Mrved  onk 
slooe  the  iMginning  of  tiMi^adal  p«riod ;  8. 
T1l6  modem  rivers,  mere  cclioes  of  tlieir 
parent  Ktrcams  of  tbt-  early  quaternary  age. 
As  between  these  three  the  early  quatcr- 
awj  Ttvert  ■taad  out  m  VMtlj  tbe  most 
powerful  and  extensive.  Th»  psesent  rivers 
are  utterly  incapable,  with  infinite  time,  to  i 
perform  the  work  of  gUtoial  torrents.  So,  \ 
too,  th*  PlioeeiM  itnains,  although  of  Tery 
gnat  Tohime,  were  powarless  to  wear  their 
•wny  down  into  solid  rocks  thoupands  of 
feet  at  the  rapid  rate  of  the  early  quater- 
nary iooda.  Bakwaon  thaio  thrae  ayatama  | 
of  ylTora  la  all  tba  difference  which  sepa-  [ 
rates  a  modern  (unifonnitarian)  stream  and  \ 
A  terrible  catastrophic  engine,  the  expros- 
fiioQ  of  a  climate  Sn  wldeh  atmggle  for  ex- 
iateooa  moat  have  bean  aomething  absolute-  | 
ly  inconceivable  when  considered  from  the 
water  precipitations,  floods,  torrents,  and 
erosions,  of  to-day. 

«*  UnSfSnmitariana  are  fond  of  aaying  that 
give  our  present  rivers  time,  plenty  of  time, 
and  they  cun  perform  the  feats  of  the  past,  j 
It  is  mere  nonsense  in  the  case  of  the  cafiona 
of  the  GofdiUeraa.  They  ooald  never  hanre  ) 
been  oarred  by  the  pygmy  rivers  of  this  cli- 
mate to  the  end  of  infinite  time.  And,  as 
if  tbe  acctious  and  proxies  of  the  canons 
-were  not  enough  to  oonvinoe  the  moat  akep- 
tical  student,  there  are  left  hundreds  of  dry 
river-beds,  within  whose  broad  valleys, 
flanked  by  old  ateep  banks,  and  eloquent 
with  praofli  of  oDO»powerAil  atraama,  theve 
ia  not  water  enough  to  quench  the  thirst 
even  of  a  uniformitarian.  Those  extinct 
rivers,  dead  of  drought,  in  connection  with 
the  great  caiion  system,  present  perfectly 
overwhelming  oTidenee  that  the  general 
deposition  of  aCrial  water,  the  conseqnent 
floods  and  torrents,  forming,  as  they  all  do, 
ihe  distinct  expression  of  a  sharply -defined 
^yole  of  oUmata,  aa  eompared  either  with 
the  water  phenomena  of  the  immediately 
preceding  Pliocene  age,  or  with  our  own 
aucceeding  condition,  constitute  an  age  of 
water^ataatrophe  whoee  deatmelive  power 
we  only  now  bcfin  diatantly  to  anapeot." 

Having  given  bia  reaaons  for  rfjjoei- 
ing  the  ideft  of  nnifonnity  in  tlie  course 
of  Nature,  especiftlly  in  Westi  rn  Amer- 
ioa,  Mr.  King  proceeds  to  connect  bis 
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view  with  the  question  of  Evolution. 
It  is  imputed  to  him  by  the  newspapers 
that  he  arrays  Catastrophe  against  Evo- 
lution, to  the  destruction  of  the  latter 
doctrine ;  bat  this  is  an  error.   He  la- 
bon  to  abow  iho  inadequacy  of  Mr.  Dar- 
win's theory  of  natoral  aeleotloii  to  ex- 
plain organic  derelopment ;  but,  as  we 
have  said,  again  and  again,  Darwinism 
is  not  Evolution,  and  tbe  most  eminent 
evolutionists  recognize  the  tentlency  to 
load  the  law  of  natural  selection  with 
a  good  deal  more  than  it  can  carry. 
Mr.  King  recognizes  that  the  principle 
of  the  ««8Qrvival  of  tbe  fittest'*  is  a 
true  principle  thi^  has  played  an  im- 
portant part  in  organle  progress,  bat 
which  is  supplemented  by  other  agen- 
cies in  the  general  scheme  of  Evolution. 
That  Catnstrophism  is  not  regarded  as 
fatal  to  Evolution  is  at  least  true  of  one 
of  its  most  illustrious  rci»reseutative.s, 
for  Mr.  King  remarks,     Huxley,  per- 
meated in  every  fibre  by  belief  in  £to- 
Intion,  feels  that  eren  to-day  Oatastro- 
pbism  is  not  yet  wholly  out  of  the 
possibilities."    And  speaking  of  the 
two  theories  of  unqualified  Uniformi- 
tarianism  and  universal  Catastrophism 
(as  held  by  Cuvier),  Mr.  King  declares 
that  he  rejects  them,  and  says:  "  Hux- 
ley alone  among  prominent  evolution- 
ists opens  tbe  door  for  a  union  of  the 
reaidiin  of  trotb  in  the  two  sohooK 
fosiog  them  in  Ms  proposed  ^Erdii- 
tional  Geology.'  Looking  back  oTor  a 
trail  of  80,000 miles  of  geologiosl  trayel, 
and  after  as  dose  a  research  as  I  am 
capable,  I  ara  impelled  to  say  that  his 
far-sighted  view  precisely  satisfies  my 
interpretation  of  the  broad  facts  of  tbe 
American  Continent." 

In  this  conception  of  OTohiticHial 
geology,  Mr.  King  ia  led  to  assign  a 
hi^ier  place  than  has  hitherto  been  al- 
lowed to  what  he  terms  '^erolntion  of 
environment,^^  which  ho  regards  as  a 
distinct  branch  of  geology  that  must 
soon  take  a  recognized  form  Ho  as- 
sumes a  property  of  plasticity  in  organ- 
isms, by  which  they  are  capable  of  ac- 
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oelerated  changes  in  response  to  catas- 
trnphic  disturbances  in  the  environment. 

Upon  this  point  he  remarks: 

"  It  in  only  thrnny^h  rapid  movements  nf 
the  crusts  and  suvideu  dimatio  changes,  due 
either  to  tenPMtrfal  or  eoMdeil  eavMi,  Ihat 
environment  can  have  Beriondj  interfered 
with  the  evolution  or  life.  These  efTecCs 
would,  i  conceive,  bu— 1.  Extermination; 
8*  Dettmotioa  of  the  biological  equilibri- 
um, tboa  Tiolatiiif  aatmal  seleotfoB ;  and, 
8.  Rapid  morphological  change  on  the  part 
of  pluHtic  spccioB.  When  catastrophic 
change  burst  in  upon  the  ages  of  uniibrm- 
ity,  and  sonnded  in  the  ear  of  eveiy  Hy- 
ing thing  the  words  '  Change,  or  Jit/  jjIos- 
ticity  became  the  sole  principle  of  Mih  alion. 
Flaatioitj,  then,  is  that  quality  wliich,  in 
aaddenlf  enforoed  physieal  diange,  is  the 
key  to  survival  and  prosperitj.  And  the 
survival  of  the  plastic,  that  is,  of  the  rapidly 
and  healthily  modifiable  during  periods 
when  terrestrial  revolution  oticrs  to  species 
the  rigorous  dUemma  of  prodigioua  ehaoge 
or  certain  death,  is  a  widely  different  prinol- 
pie  from  the  survival  of  the  fittest  in  a  gen- 
eral biological  battle  during  terrestrial  uni- 
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Tbm  taming  ont  of  the  R«t.  Angna- 

tns  Blanvelt,  of  the  Dntoh  Reformed 
Church,  by  the  Kingston  trlbanal,  for 

alleged  heresy,  is  one  of  the  things  so 
common  nowadays  as  hardly  to  excite 
notice,  nnd  we  shonld  probably  have 
heard  little  of  tliis  cane  had  it  not  been 
that  the  theological  body  saw  fit  to  put 
the  trimmings  on  to  the  transaction  in 
a  wtj  that  was  not  agreeable  to  the 
reverend  ezoommmiioate.  Not  content 
to  depose  Mr.  BUuTelt  from  his  efaftrge 
for  non-conformity  to  the  creed  which 
he  had  agreed  to  uphold,  thej  thoQi^t 
it  desirable  to  p-ivo  the  proceeding  an 
extra  touch,  and  so  accused  him  of  be- 
traying' liis  Ma^'ter.  Mr.  Blanvelt  says 
that,  when  he  fonnd  it  iiii[)ossibl0  any 
longer  to  accept  the  creed  to  which  he 
had  tabeoribed,  he  wonld  gladly  have 
resigned,  but  the  polity  of  the  aodetj 
did  not  allow  it ;  and  when  Ihe  j  f omd 
it  neoessaiy  to  ont  him  off,  he  should 


have  reoogniJEed  the  propriety  of  it, 
and  acquiesced  without  protest.  But 
when  they  proposed  to  "  s[»ot "  hira,  and 
fiusten  on  him  the  label  of  Judas,  to  save 
other  denominations  the  trouble  of 
looking  into  his  character  and  belief,  if 
they  were  so  inettned,  he  did  not  anspnt, 
but  appealed  to  n  higher  organisation. 
He  UMMii^t  that,  if  aooh  an  ontmge  na 
that  was  to  be  perpetrated,  it  had  bet- 
ter not  be  done  in  a  oomer,  but  hj  the 
whole  responsible  body  in  a  conspicuooa 
place,  and  where  dissenters,  if  any  there 
should  be,  might  have  the  credit  of 
favoring  fair  play.  In  the  final  issue, 
twenty-six  men  voted  that  the  society 
had  nothing  further  to  do  than  to  ex- 
Boind  the  teacher  who  no  longer  taagfat 
approvingly*  Bnt  ninety  men  thonght 
diflerentlj,  and  aeemed  deeply  to  feel 
that  every  fagot,  thumb -screw,  and 
dungeon,  of  the  hist  eighteen  hundred 
years,  and  all  the  instruments  and 
agencies  of  religious  conformity,  would 
be  dishonored  if  this  writer  of  inde- 
pendent articles  in  Scribner'8  Magazine 
did  not  get  an  extra  kick  at  parting — 
all  that  the  law  allowa  in  1877. 

Bat  with  these  taetica  of  the  Dotoh 
Reformed  Churoh  we  are  not  much 
concerned :  what  interesta  us  far  more 
is  the  initial  aspect  of  the  case,  or  that 
working  of  the  theological  polity  which 
at  the  outset  binds  the  conscience  and 
fetters  the  thoofrht  of  all  who  assume 
the  function  of  public  teachers,  in  its 
jurisdiction.  The  deeper  question  is 
one  of  religioasliber^,  of  tiieri^ts  of 
conaoienoe,  and  the  prerogatiTe  of  in- 
dependent ezpression.  From  this  point 
of  view,  other  recent  easea  are  of  in> 
terest. 

The  Rev.  Mr.  Miller,  of  Princeton, 
got  into  a  dangerous  way  of  thinking 
for  himself,  about  the  creed  of  liis 
church,  and,  not  being  pious  and  pcdilic 
enough  to  crush  bis  rising  queries  as 
instigations  of  the  devil^  had  the  hon- 
esty to  annoanoe  aome  ocmdnaioBs 
about  the  mystery  of  the  Trinity  which 
were  nnpalataUe  to  the  Sanhedrim  to 
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whiob  he  was  accountable;  whereupon 
tbej  saspended  him  from  the  Mfhor- 
ixed  miDisterial  fanction. 

And  now  there  coincs  report  of 
another  c:i.-^e  of  s|>ecially  remarkable 
features,  in  Scotland.  A  distinguished 
diviDe  has  been  condemned  by  his 
ehnroh  for  hereqr  in  oontribating  a 
▼ahiaUe  and  fanporkant  artiele  to  an 
intiieiitial  pnbBeation.  The  great  israe 
oomea  out  here  in  a  omspicuous  and 
somewhat  startling  vray.  It  is  useless 
to  deny  that  the  most  remarkable  thing 
about  tiiis  age  is  the  activity  of  inquiry, 
and  the  progress  of  knowledge.  More 
and  more,  people  will  scan  their  tradi- 
tiooi^  oTerhanl  fhefar  opfadom,  and  hi- 
▼eatigate  thefar  troth ;  and  ereiy  aolijeot 
npon  whieh  they  can  hold  ophiiona  ia 
ondergoing  this  inexorable  revMon. 
The  consequence  is,  that  errors  are 
sifted  out,  beliefs  tliat  fail  to  stand  the 
test  are  gradually  corrected,  and  knowl- 
edge is  steadily  extended.  Tliese  pro- 
cesses are  so  real  and  so  rapid  tiiat 
great  works,  which  represent  the  gen- 
eral state  of  thought  at  one  time^  hi  a 
few  yearn  require  eztenslFe  rea^Jnat- 
ment  The  e^th  edition  of  the  *^  £n- 
cyclopffidia  Britanniea,'*  whieh  was 
published  in  1857,  wasaoomprehcnsive 
and  fftitliful  representation  of  the  state 
of  L'ericral  thouglit  at  that  time.  But 
the  numerous  and  important  advances 
of  knowledge  made  since  have  left  it 
ao  far  behind  that  it  became  neoessarj 
to  reoonstmot  it.  This  ia  now  being 
done,  and  several  Tolmnea  have  ap- 
peared. Among  other  subjects  to  be 
dealt  with  was  the  Bible ;  and,  strange 
to  say,  there  has  been  a  groat  doal  of 
progress  and  modification  of  ojiinion 
in  regard  to  the  origin,  interpretation, 
and  history,  of  this  important  work, 
within  the  laat  twenty  years.  The  edi- 
tors were  responsible  bsfore  the  world 
for  the  honest  and  fiitiiflil  treatment 
of  the  subject  There  eonld  be  no 
flinching  firom  the  duty  of  a  thoron^ 
statement  upon  the  subject  here,  any 
more  than  in  the  departments  of  physical 


soienoe.  Very  naturaDy  the  ablest  and 

beet-equipped  student  was  sought  to 
deal  with  so  delicate  and  critical  a  sub- 
ject. Prof.  Robertson  Smith,  ol'  the 
Theological  Seminary  at  Abcrdcc-ii,  was 
selected  for  the  duty.  It  cannot  for  a 
moment  be  anppoeed  that  a  gentleman 
of  position  and  ability,  snch  as  wonld 
be  chosen  for  this  wwk,  and  writing 
for  the  thinkers  of  the  world  in  so 
distinguished  a  pablication  as  the  "En- 
cycloi)a>dia  Britanniea,"  would  fail  to 
treat  the  subject  with  the  severest  care, 
in  the  genuine  spirit  of  truth-seeking, 
and  with  all  the  honor  of  the  most 
elevated  scholarship.  And  such  is  the 
eharaoter  of  the  essay.  It  is  written 
with  masterly  ability,  and  is  so  fhll  of 
intereeting  and  important  informatibn 
with  which  everybody  should  be  famil- 
iar, that  we  shall  print  it  in  full  in  the 
next  number  of  The  Popitlar  ScrKNCE 
Supplement.  Yet  the  Free  Church  of 
Scotland  has  been  thrown  into  con- 
sternation by  the  article,  and  Prof. 
Smith  has  been  summoned  before  thu 
General  Assembly  and  suspended,  and 
it  ia  reported  that  he  is  to  be  formally 
"tried.*'  Meantime,  the  world  will  be 
interested,  and  will  aasidnonsly  read  the 
essay. 

Now,  we  call  attention  to  the  con- 
trasted policy  of  Science  in  tlie  same 
circumstances.  If  we  turn  to  the  arti- 
cle "  Chemistry,"  in  the  "  Encyclopaj- 
dia  Britanniea,**  we  shall  see  that  here 
also  great  advanoe  ia  faidicated.  There 
has^  in  iMit,  been  a  revolnlion  so  radi- 
cal and  complete,  that  those  familiar 
with  the  old  statement  may  find  them- 
selves  bewildered  by  the  novelty  and 
strangeness  of  the  presentation.  Yet 
nobody  hears  about  any  perturbation 
or  alarm  in  the  chemical  world,  or 
about  Prof.  Armstrong  being  arraigned 
before  the  Ohemical  Society  and  sns- 
pended  for  heretical  teaehing. 

Obviously  there  are  here  two  intel- 
lectual procedures,  which  are  not  only 
different,  but  antagonistic.  On  the  one 
hand,  there  is  recognition  that  truth  is 
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the  snpremo  end  to  bo  Bought ;  that  it 
is  yet  but  partially  known  ;  that  doubt 
respecting  its  received  forms,  and  tlie 
subjection  of  them  to  the  most  inex- 
orable ttibts,  is  un  imperative  duty  ;  and 

that  the  noUflfl  moital  ooenpttiiNi  of 
man  is  the  free  exeralae  of  his  powers 
in  qneetioiiing  reoelved  beUefi^  on  any 
and  aU  saliJeota,  and  attaining  to  dear- 
er, more  elevated,  consistent,  and  valid 
opinions.  It  is  the  office  of  Science  to 
pijyli  dostrnctive  criticism  to  the  utter- 
moht  limit,  in  every  direction  of  thought, 
in  the  hteadfast  faith  that  truth  will 
thereby  be  tlie  gainer,  and  views  more 
and  more  clearly  eetablished,  against 
wbieh  destmotiTe  oritloiBm  wiU  be  po  w- 
erleaa. 

Aocording^,  in  every  thoroiigUy 
managed  solentifio  aohool  in  the  world, 
the  students  are  taught,  first  of  all,  to 
bo  dissatisfied  with  things  as  they  find 
them — are  trained  to  skeptical  habits 
in  regard  to  all  that  of  which  the  proof 
is  not  perfect ;  and  are,  moreover,  es- 
pecially required  to  enforce  this  disci- 
pline apon  themselves  by  questioning 
the  evidenoe  of  tlieir  own  reaoha,  and 
by  wdeoming  from  any  quarter  the 
boatile  eritidam  that  ahall  overthrow 
tlie  conclusions  they  suppose  theraselvea 
to  have  established.  This  is,  perhaps, 
an  ideal  to  which  but  few  scientific  stu- 
dents fully  attain,  both  because  of  its 
essential  difficulty,  and  because  scien- 
tific education  is  as  yet  but  a  very  par- 
tial influence  in  moolding  the  mind; 
while  the  whole  foree  of  onrrent  and 
traditional  onltnre  ia  thrown  in  Ikvor 
of  n  Teiy  different  ajvtem  of  ideala, 
ethics,  and  ol()eot8|  in  the  work  of  men- 
tal cultivation. 

It  is  very  different  in  the  religious 
sphere.  Theology  is  older  than  science, 
and,  by  the  ma«^8  of  the  people,  is  re- 
garded as  a  thousand  times  more  im- 
portant. Theological  teachers  have 
bean  the  great  pioneers  of  education  in 
the  pasti  and  are  atOl  overwliehningly 
in  the  eontrol.of  it  Among  the  preai- 
denta  of  onr  eoDegea,  where  there  ia 


one  man  of  science  there  are  ten  doc- 
ttirs  of  divinity.  A  system  of  educa- 
tion dominated  by  theolugv  is  one 
which  embodies  the  theological  spirit 
in  its  methods  of  culture.  What  that 
spirit  is,  as  respects  freedom  of  thought, 
and  the  duty  of  its  teaohera  in  the  for- 
mation of  their  opiniooai  we  have  aeea 
in  the  leeent  treatmenl^  by  large  and 
authoritative  bodies^  of  l^aoTelt,  ICller, 
and  Smith.  Truth  was  not  permitted 
to  be  their  object.  The  right  of  private 
judgment,  and  the  consequent  right  of 
the  free  expression  of  its  results,  were 
made  crimes  to  be  punished.  The  lib- 
erty to  doubt,  and  from  that  starting- 
point  to  go  on  to  aomethiog  more  tine, 
is  not  only  not  encouraged,  bat  la  pro- 
hibited. 

The  newapapera,  indeed,  say,  in 
commenting  upon  Mr.  Blaovdt^  case, 

that  the  ecclesiastical  decision  was  right, 
inasmuch  as  he  had  violated  his  en- 
gagements with  the  Church  :  he  agreed 
to  teach  certain  things,  and  was  bound 
by  his  contract.  Possibly ;  but  we  pro- 
test against  this  degradation  of  the  func- 
tion of  the  teaoher,  especially  on  the 
moat  fanpoitanl  aabjeofea,  to  that  of 
merely  carrying  oat  the  literal  stipaU- 
tions  of  a  bargain.  Commerce  may  re- 
quire this,  but  it  is  not  favorable  to  the 
attainment  of  religious  truth.  Where 
would  the  Protestant  Reformation  have 
been,  if  this  theory  of  religious  con- 
tracts had  been  strictly  adhered  to? 
And  what  is  the  meaning  of  religious 
liberty,  if  thoae  who  teadi  religion  ara 
not  to  be  allowed  to  think  t  Moreover, 
as  men  oan  no  more  help  thinking  than 
breathing,  what  la  to  become  of  the  re- 
ligious conscience,  if  they  are  not  al- 
lowed to  utter  what  they  tliink  ? 

But  granting  that  men  must  fulfill 
their  obligations,  the  deeper  que^lion 
then  arises  as  to  their  right  to  assume 
such  obiigations.  The  theologic&l  policy 
being  fixed,  what  right  had  dther  Blan- 
vclt.  Miller,  or  Smith,  to  sul^eot  him- 
aelf  to  it»  io  that  by  the  legitimate 
and  independent  exereiae  of  hia  own 


Digitized  by  Google 


LJTJsJEARr  NOTICES, 


497 


mental  fiMmlties  he  shoold  be  lialile  to 
be  €Mt  oal  of  Us  eommmiioii  as  an 
heretical  onlpritf  What  right  had 
thejr,  or  what  has  any  man,  to 
aaanme  that  a  statement  of  doctrine 
at  nny  tirno  is  final,  and  to  enslave 
themselves  to  its  life-lonfj  acceptance  ? 
This  question  is  one  for  tlieolo^Mcal  stu- 
dents, and  if  tiio  decisions  at  Kin^'ston, 
Princeton,  and  Aberdeen,  are  to  be 
taken  aa  indicating  the  anthoriaed  policy 
of  the  orthodox  world,  the  young  man 
who  contemplatea  entering  that  field  of 
labor  ahould  make  ophia  mind  whether 
he  ia  prepared  to  cnt  himself  off  from 
the  spirit  of  the  age,  to  abjure  the  pnr- 
Huit  of  truth,  and  sink  into  tlie  otlice  of 
a  mere  passive  repeater  of  cut-aud-dried 
formuhis,  prescribed  to  liira  by  the 
powers  to  which  he  contracts  allegiance. 
He  mnit  understand  that  the  leas  he 
can  have  to  do  with  soienoe  the  safer  it 
will  be  for  him.  Ita  apirit  will  rebuke 
him  at  every  atep.  He  will  have,  moro- 
OTor,  to  learn  that  theological  science, 
80  called,  ia  a  misnomer  and  a  mockery. 
'.There  the  scientific  element  enters, 
movement  begins,  and  judgress  ensues. 
It  implies  intellectual  activity,  free 
questioning,  escape  from  error,  and  ad- 
▼anoe  to  new  condnsions,  and  upon  all 
this,  from  present  indicationa^  there  re- 
mains the  interdict  of  theological  an- 
tboritj,  paralyzing  free  thought,  just  aa 
H  did  centoriea  ago. 


Wk  print  an  easay  of  Dr.  Gonea,  the 
natoralist,  wliich  will  sufVuneutly  vindi- 
cate scientific  men  from  the  im[)ntation 
of  not  doing  honor  to  tlie  regal  faculty 
of  imagination.  No  brain-cracked  poet 
conld  go  farther  in  rhapsodical  glorifioar 
tion  of  the  fanage>making  power  of  the 
ndnd  than  thia  devotee  of  observation 
and  induetioB.  What  more  can  be 
asked  to  disprove  the  alleged  arrogance 
of  scientists,  and  to  establish  their  char- 
acter for  humility,  than  for  one  of  their 
eminent  representativos  to  ^'o  over  into 
the  midst  of  the  guardians  of  all  that  ia 
▼OL.  XI. — 82 


most  eialted  and  ennobling  in  intel- 
leetual  efibrt^and  aay  to  them,  One 
ezoeillent  and  most  useAd  porpoae  which 
the  imagination  snbsenres  at  the  handa 

of  the  ^fted  few  whom  the  higher  de- 
velopment of  this  faculty  makes  leaders 
of  thought,  and  watcliful  guardians  of 
human  progress,  is,  to  put  men  of  sci- 
I  ence  on  their  proper  level,  and  to  teach 
{  them  to  know  their  place Various 
\  queries  might  arise  at  this  point,  bat  aa 
the.  doctor  evidently  went  over  to  the 
literary  society  to  unbend,  and  have  a 
frolic  of  fantasy  in  their  direction,  he  * 
probably  thought  it  not  worth  while  to 
take  his  logic  along,  and  spoil  the  fun. 
And  so  nothing  remains  but  to  improve 
his  wholesome  lesson. 


UTERARY  NOTICES. 

TtalOrcLOP^iA  or  Education  :  A  Dictiona-  . 
rv  of  Information  for  the  Use  of  Teach- 
ers, ScbooUOfficers,  Parents,  and  Others. 
Edited  by  Hekbt  Kmou  and  Alsxam- 
l>ER  J.  SfHKM.  Pp.  868.  Price  (cloth), 
$6.  (Sold  by  subsoriptioo.)  Now  York : 
K  Stdger, 

It  is  a  ettrious  &et  that,  while  the  edn- 
eated  class  in  Bnglsnd  and  this  eoontry  have 

been  for  a  hundred  years  making  eyelopss- 
dias  on  all  sorts  of  subjects  for  other  peo- 
ple, they  have  only  just  now  sueceL-ded  in 
getting  one  for  theraselves.  Lawyers,  doc- 
tors, clergymen,  architects,  engineers,  and 
IhrsMfS,  an  have  tbdr  alpbabetleal  sainma- 
ties  of  special  knowledge  for  rsady  refer- 
ence,  until  such  works  have  long  since  come 
to  Ix*  indi-jpen3nblc;  but  only  this  year  have 
we  Irst  got  a  cyelopa?(lia  of  education  in 
the  English  language  that  will  give  teach- 
ers, scbool'boardSi  and  all  interested  in  the 
sttlject,  available  and  easy  oommand  of  the 
wide  range  of  information  whi*  li  bears  upon 
the  vocation  of  instructor.  The  explanation 
of  thia  tardincjJs  is  not  obvious,  for  no  sub- 
ject is  more  anietiable  to  this  mode  of  treat- 
ment, and  certainly  none  more  impsratively 
requhes  It  -But  It  does  not  madi  matter 
how  long  the  work  was  delayed,  now  that  the 
want  has  been  so  adequately  and  admirably 
supplied  by  the  work  before  m.  The  editors 
have  been  equal  to  their  formidable  task,  y 
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aad  htve  laid  out  the  enterprise  on  a  com- 
prehenaire  and  judicious  plan,  and  have 
brougbl  their  uwn  ability  and  experience, 
aided  by  the  beet  tdeDi  in  the  oovntry,  to 
tiw  eMentloii  of  it. 

There  il  difficultj,  in  our  epeee,  in  re- 
viewing a  work  po  elaborate  aa  this,  and  so 
packed  with  attractive  statements  that  one 
is  tempted  to  read  it  through  lilce  a  history ; 
and  all  we  can  do  it  to  convey  to  our  read- 
en  lome  idea  of  the  qnalitj  and  aoope  of  its 
eonteota.  Aaeog  the  aol^ecle  ajileiMiti* 
eeUjand  prominently  treated  are:  1.  The 
Theory  of  Education  and  Instniction,  em- 
bracing, under  numerous  lieadinjTH,  a  state- 
ment of  the  principles  that  have  been  ar- 
med at  by  aoientlfte  inquiry  and  practical 
experfeooe  fnr  giddaaee  in  the  work  of 
teaclung.  The.oe  results  apply  to  all  the 
grades  of  instruction  and  training,  from  the 
Kindergarten  up  to  the  university.  2.  The 
Organization  and  Management  of  Schools, 
including  discipline,  class-teaching,  and  the 
art  of  faurtraotlon,  or  the  general  aatjjeet  of 
aehool  eoonomy.  Theee  toj^  are  conaid- 
ercd  with  the  ftillness  that  their  obvious 
importance  requires.  3.  Cuicful  attention 
is  trivcn  to  the  admini.stiation  of  schools 
and  school  systems,  embracing  supervision, 
tzandnation,  sohpol  hygiene,  sohool  archi* 
tectnie^  ete.  4.  State  Foll^  hi  relation  to 
Education,  a  anl^eet  of  peculiar  importance 
in  this  country,  not  only  because  of  the  ex- 
tent of  legislative  control  over  the  subject, 
but  because  of  the  diversity  of  government 
action  in  the  different  States.  6.  Much  space 
la  devoted  to  the  liiatory  of  edneation,  both 
tiie  general  hiatoty  of  aobool  methoda  and  in> 
atitutions  in  different  parts  of  the  world,  and 
particularly  the  history  of  the  school  systems 
in  the  different  States  and  Territories  of  this 
country.  6.  Biographical  Notices  of  Emi- 
nent Bducatora  Ibmi  a  diatinot  and  Tory  at- 
traothrebranehof  Ihework.  1  TheStatia- 
ties  of  Bducatloil,  or  the  data  of  its  extent 
and  progress,  arc  comprehensively  presented. 
8.  The  subject  of  Educational  Literature 
foniKS  a  very  interesting  feature  of  the  work, 
and  is  ably  liandled.  Of  this  the  editors 
say :  "At  the  immfiBif  OMia of OMrterial  to 
be  eondenaed  within  the  eompaaa  of  a  single 
volume  lias  necessitated  the  greatest  possi- 
ble brevity,  rcft-rences  are  made  throughout 
to  standard  works  on  educational  science, 


M  well  as  to  statistical  works,  affording 
more  detailed  information.  It  is  believe.j 
that  Uiis  will  prove  one  of  the  most  valuable 
featarea  of  the  work.** 

Bcridea  theae  leading  loplea,  wMeh  are 
treated  uefliodioally  in  their  vaiioaa  as- 
pects, a  groat  number  of  miscellaneous  sub- 
jects pertaining  to  human  culture  are  ?o 
fully  presented  as  to  enrich  the  volume  and 
greatly  to  increase  its  efficacy  as  a  reference- 
book  for  the  teaeher.  The  peiuaal  of  vari- 
one  artideai  whieh  may  be  takeii  aa  t«|m> 
sentative,  has  satisfied  us  of  the  painstaldng 
assiduity  and  excellent  judgment  of  the 
editors  in  carrying  out  the  project.  They 
are  not  only  the  first  in  this  country  to  do 
the  work,  bvt  they  have  erldently  done  it 
ao  well  thai  there  iriU  be  no  neeeaiily  ef 
'  again  attempting  it.  " The  Cyclopoedia  of 
I  Education  "  should  be  in  every  library,  and 
;  in  the  hands  of  every  toftcher.  We  may 
;  add  that  the  work  is  handsomely  printed, 
neatly  and  substantially  bound,  and  forms 
an  faiTitfaig  Tolume  that  la  not  too  unwiddy 
for  habltttal  relhrenee.  It  la  sold  exdoaive- 
ly  to  subscribers,  and  can  be  had  only  from 
the  special  subseription  ageotSi  or  from  the 
publisher. 

Rkconciliatiom  or  Scibkcx  akd  Reliqiox. 
By  ALnAMnm  Wiaomx,  LL.  D. 
New  York :    Harper  and  Brothera. 

Pp.  403.    Trice.  $2. 

The  question  of  the  relations  of  sci- 
ence and  religion  receives  a  new  treatment 
in  this  interesting  Tolnme.  Though  the 
title  of  hia  book  bvinga  Into  praashMnee 
the  idea  of  peace,  or  of  a  terminated  con- 
flict, yet  the  work  itself,  it  must  be  said,  is 
mainly  occupied  with  the  antagonis^m.  The 
warfare  is  historic  and  a  living  struggle  of 
to-day ;  the  reconciliation  a  pioinlaa  of  the 
fbtnre.  Bat|  in  reapeet  to  the  qoestiona  at 
iaane^  Dr.  WteeheU  dafaaa  to  take  a  non- 
partiaan  attitude,  favorable  to  a  ealm  and 
fair  sui-vey  of  the  field  of  controversy.  At 
any  rate,  he  does  not  try  to  end  the  strife 
by  belittling  it.  The  opposition  between 
religion  and  aelenoe  is  not  lUnalve;  h«  vae> 
ogniaea  Ita  reality,  Ita  extent,  ita  Inpor- 
tanoe,  and  Its  difBcultiea.  He  seems,  m- 
deed,  to  rcfranl  it  as  a  part  of  the  cTcat 
svstem  of  contlicts  and  counteractions  in 
Nature,  such  as  attraction  and  repabion. 
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polar  antagOldttn,  centripetal  an  i  centrifu- 
gal forces.  The  intellect  which  gives  origin 
(o  foioBee,  and  the  ientiiiMnt  of  fUfh,  or 
iastiiiot  of  worship,  which  gtrea  orii^n  to 
reli^ims,  work  in  opposite  spheres,  and 
work  against  each  other  by  nction  and  re- 
action in  historic  poriod!«,  which  the  writer 
designates  as  psychic  cycles.  How  deep  is 
thft  Moaasity  of  conMfti  umI  how  wida  ita 
Hflld  of  opanlkm,  tai  the  onthor^  opbUM, 
WKJ  bo  giithered  from  the  following  open- 
ing passage  of  Cltaptfr  II.:  "I  have  at- 
tempted to  show  that  the  cssentlrxl  natures 
of  the  religioos  and  the  intellectual  forces 
Id  mm.  foreordain  a  apeeice  of  i&tago- 
aini;  Ihet  this  perpetual  antagOBiem  Is 
noti  nefsrtfieiesa,  an  abnormal  condition, 
bat  a  grand  example  of  the  aairersal  econ- 
omy of  who  has  ordained  antagonism 
as  the  condition  of  progress  in  the  natural 
and  the  moral  worlds.  I  hare  deduced 
from  the  neesssaqr  lelatioii  of  the  ethioal 
and  eognitive  povess  a  nsessssry  series  of 
oscillations  in  the  relative  dominance  of  re- 
ligious and  intellectual  inflncnres  in  the 
lives  of  men ;  and  have  indicated  that  the 
exponent  of  these  oscillations  has  been,  as 
H  mast  be,  a  series  of  alteffiiating  periods 
of  fdigloiis  sad  of  teteUeetoal  aetivity  and 
progress.  Such  altematloiis,  since  the  an- 
tagonizing forces  belong  to  humanity  as 
such,  must  characterize  the  history  of  all 
nations,  all  races,  and  all  times." 

He  then  proceeds  "to  show  that  the 
CmIs  of  the  vsUglous  sud  Intdleetval  his- 
tory of  tiie  hmnan  raoe  illastrato  and  eon- 
fim  these  deductions,  and  become  in  real- 
ity a  broad  inductive  basis  on  which  these 
propositions  may  be  rested  a.*i  valid  gener- 
alizations. A  prolonged  and  attentive 
Bto^  of  Ao  ftots  whfoh  make  ap  the  re- 
Ugioos  and  iateUeetasl  history  of  oar  raoe 
hae  caused  my  attention  to  be  directed 
lo  the  following  facts  subsidiary  to  the 
general  induction:  1.  Religious  faith  re- 
cedes from  its  normal  condition  to  one  of 
abnormal  sabordination,  or  advancea  to 
one  of  abnormal  snpremaej;  S.  bitdlset 
fhua  its  normal  eondition  dUier  advanees 
to  a  haughty  dictatorship  or  falls  into  a 
condition  of  servitude;  3.  These  move- 
ments of  faith  and  intellect  are  reciprocal 
and  responsiTe;  4.  The  direction  of  the 
aMvenMniis  delsndnsd  by  the  iaidatlre :  if 


faith  lead  in  activity,  a  religious  phase  suc- 
ceeds; if  intellect  take  precedence,  reU* 
gioos  ptelcnslons  shrink,  and  an  lnt«dletfla- 
al  pliaso  snooeeds.  The  two  phases  com- 
plete a  peychie  cycle."  Four  of  these 
psvchic  cycles  are  traced  in  the  course  of 

Christian  history. 

This  is  an  original  and  ingenious  con- 
ception by  widoh  Dr.  Wfaidien  is  enabled 
to  gnrap  and  arrange  the  eleeMiits  of  his 
discus.nion,  historic,  religious,  phllosopliie, 
and  scientific,  in  a  very  instructive  manner 
for  his  purpose,  and  on  this  account  the 
exposition  is  certain  to  be  read  by  general 
etadents  with  intarist  and  profit.  Dr. 
Wfaieheirs  work  wiH  do  espedal  serrioe, 
among  religions  readers,  by  making  the 
whole  discussion,  as  we  might  say,  a  piece 
of  natural  history ;  that  is,  he  treats  it  in 
both  its  aspects,  as  a  part  of  the  method 
and  phenomena  of  Nature.  While  holding 
to  the  faispiration  of  the  Bible,  and  the  so- 
pemataral  elaims  of  (%rietianiky,  as  mat- 
ters of  his  own  special  faith,  he  neverthe- 
less holds  to  the  v;ili  lity  of  the  universal 
religious  seniiment  in  man,  and  which  is  as 
much  a  subject  of  rational  inductive  in- 
quiry as  are  the  physical  sdenoes  them- 
sehea.  Wo  ean  haidly  oftrrste  the  gidn 
thus  secured,  by  bringing  the  whole  inquiry 
into  the  scientific  sphere,  and  conducting 
it  in  the  road  judicial  spirit  which  genidne 
science  always  imposes. 

In  one  respect,  we  think  Dr.  Wiuchell's 
work  is  open  to  critical  otjfeotion:  it  fsils 
to  states  ss  ItaDy  as  the  sol^jset  requires, 
the  bearing  of  the  doctrine  of  Evolution 
upon  the  questions  in  i'-^no.  He  gives  a 
cauMous  adhesion  to  the  IjioIoL'ical  aspect 
of  this  theory  in  the  following  passage  from 
the  prefiMs:  *'  bi  rsferenee  to  tiio  much- 
mooted  sdentiie  questiott  of  the  derfratlTe 
origin  of  species,  the  reader  will  detect  in- 
dications of  a  growing  faith.  A  certain 
cla-s  of  proofs  has  been  accumulating  at  a 
rapid  rate ;  and  the  author^s  present  con- 
viction is,  that  the  doctrine  of  the  derive 
tion  of  speeles  should  be  aoeepted.'* 

Nov,  If  the  dootrfaie  of  desoent,  as  here 
referred  to,  is  to  be  accepted  at  all,  it  \* 
on  the  ground  of  if?  tnith  ;  and,  if  it  be 
true,  it  does  not  stand  alone  or  as  a  propo- 
sition with  which  we  have  no  further  con- 
osm  than  simply  to  approve  or  r^ect  ik 
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If  the  owgin  of  specW'S  hy  ilerivation  is  es- 
tablished, it  goes  a  great  deal  further  and 
gives  OS  the  origin  of  nMiij  mhim  ttli^  It 
mmt  be  taken  m  an  indieation  of  the  plan 
of  Nature,  of  which  man  is  a  part,  so  that 
the  career  of  humanity  ia  at  once  brought 
under  the  law  of  development.  If  there 
be  truth  in  evolution,  we  are  bound  tn  f^o 
bj  it  i  aud  if  man's  religious  nature  has  had 
an  vnfeMing^  like  the  other  eleoMnts  of  his 
belni^  thst  faot  most  oortsinly  be  of  the 
greaisst  moment  in  determhilog  the  rela> 
tions  of  rdigifiii  ^ud  science.  As  to  har- 
mony or  contlict,  the  question  at  once 
arises  at  ^vh;lt  Ftaj^e  it  is  taken,  and  wiiat 
are  the  truiis  of  that  change  in  which 
nian*s  raUgions  progress  eonslsts.  Dr. 
WinobeD,  as  we  bare  said,  aflbms  the  nnU 
Tersality  of  the  religious  element  in  man, 
and  deduces  its  validity  from  its  universal- 
ity, hut  he  ouf^ht  to  have  eliminated  from 
it  the  transitory,  or  what  can  be  outgrown, 
and  told  us  what  there  is  about  it  that  ia 
essential  and  permanent,  and  to  be  flnallj 
harmonised  with  science.  Heoramerates 
the  following  as  the  gi-and  facts  common  to 
the  religious  faiths  of  the  world  :  1.  A  Su- 
preme Beinj^,  the  author  of  all  things  in  ex- 
istence ;  2,  A  revelation  of  the  Supreme 
Being  either  in  sensible  thiug^  or  in  the 
intelligence  of  inspirsd  men;  8.  A  system 
of  worship— wbicb  is  either  instinoliTO 
and  aimlci>8,  or  intended  to  propitiate  the 
Deity  and  win luippitn^s?  for  the  worshiper;  j 
4.  Prayer,  the  universal  cry  of  humanity  in 
distress;  5.  Future  existence;  6.  Moral 
responaibilitj ;  7.  A  system  of  future  re- 
wards and  pnniihnients ;  8.  A  priesdiood 
ohaiged  with  the  dlrootton  ef  reli^ons 
oeremoniefl,  and  clothed  with  a  special  in- 
vestiture of  divine  authority  and  power. 
He  says:  "These  facts  I  find  to  be  the  con- 
stants in  the  varying  faiths  of  mankind. 
I  wiU  add  that  two  other  fhots  revesi  thens- 
selves  in  motH  of  the  rdigioas  systems  of 
the  woild— both  the  greater  and  the  leis. 
These  are:  1.  A  belief  in  the  eflBcacy  of 
vicarious  expiation ;  2.  An  expectation  of 
a  Redeemer." 

These  are,  no  doubt  very  wide1y<q)read 
iMiUefr,  bttt  they  have  had  very  difttent 
meaidngs  among  dlUhrent  raoes,  and  at 
diffBrent  times.  In  this  field,  preeminent- 
ly, we  are  familiar  with  the  decay  of  the 


vital  core  of  behofs,  and  the  conversation  of 
their  formulas,  but  what  we  want  moot  to 
know  is,  the  laws  of  change,  tnmslbtmatloii, 
and  expansfcm  of  rdigioos  ideas,  to  relatioa 

to  man's  intellectual  development — what 
falls  away  and  what  survives.  Dr.  Wincliell 
reco^'nizf  s  the  progress,  and  gives  us  the 
final  resuh,  in  a  form  so  generalized,  that  we 
can  only  hnd  the  constants  just  named  by 
eomeslTCtohofimplioalion.  Essays:  "The 
neit  psyohie  eyde,  It  ssems  to  me,  wiU  wit- 
ness a  synthesis  of  thought  and  faith — a 
recognition  of  the  fact  that  it  is  impossible 
for  reason  to  find  solid  ground  that  is  not 
consecrated  ground  ;  that  all  philosophy  aud 
all  science  belong  to  religion ;  that  all  truth 
is  n  levelatioB  of  Ood ;  that  the  tmtha 
of  written  rerelatSon,  If  not  InteDigible 
to  roan  on,  are  nerertheless  oonsonant  with 
reason  ;  and  that  divine  agency,  instead  of 
standing  removed  from  man  by  infinite  in- 
tervals of  time  and  space,  is,  indeed,  the 
true  name  of  those  enetgiea  which  work 
thfllr  n^riad  phenomena  tn  tiw  mtocnl 
world  around  na.  This  oonsnmniation  at 
once  the  inspiration  of  a  fervent  religion 
and  the  prophecy  of  the  loftiest  science — is 
to  be  the  noontide  reign  of  wedded  intellect 
and  faith,  whose  morning  rays  already 
Stream  far  above  our  horizon." 

TusoT.  By  Jajob  Bash,  1L  A.  New 
York:  Henry  Holt  kOa  Vp,4»tL  Prise, 

14. 

The  problem  of  the  Turkish  Empire,  tlie 
great  anomaly  in  Kuropeau  civilization,  has 
long  occujM  the  attrition  of  tkooe  intstw 
ested  to  totematiflnal  polities— en.  foterest 
greatly  heightened,  of  lats,  by  the  Rnsiisn 
invasion  of  Tnrkey,  and  the  threatened  com- 
pHeation  of  other  ctatcs  in  the  struggle. 
To  those  wliose  solicitude  about  the  Orien- 
tal  question  leads  them  to  inquire  into  the 
condition  of  the  people  most  deeply  con- 
eemed  the  present  volume  wffl  be  esuiasBily 
welcome.  We  lately  called  attention  to  Mr. 
Wallace's  admirable  book  on  "  Russia.** 
Colonel  Hakcr'fi  volume  gives  us  a  corre- 
sponding picture  of  Turkish  life  and  char- 
acter, the  political  institutions,  religious 
pecuUarities,  and  material  resooress  of  the 
empire.  The  book  is  fall  of  very  toterssting 
information  upon  this  class  of  subject.*, 
much  of  which  is  firesh,  ai^  calculated  to 
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dispel  erroneous  impressions,  and  many  un- 
just prejudices  that  are  entertained  in  Chris- 
din  ooantries,  concerning  the  Tnrldth  peo- 
ple^ ^uriks  are  kamrn  to  Um  ovMddo  world 
chiefly  throiq^  their  government,  which  is 
bad  and  corrupt,  and  shamefully  misrepre- 
Bents  the  population  which  it  rules.  After 
sketching  sunic  historic  features  ot  Turkish 
character  in  former  times,  in  Chapter  VIII., 
Ckilonel  Baker  goes  on  to  My : 

**Tlere  It  one  potnt  la  eomiMMi  wICb  both 

tho  pa«t  and  the  prp-ent,  and  that  In  that  the 
Tarkiab  rank  and  llle,  the  real  pith  of  the  na- 
tion, w«M  then,  aa  now,  distf ngnfihed  for  fhelr 
pntl'-nce,  discipline,  »obriety,  hrnvon%  honcpfr, 
and  modesQr«  and  to  these  qualities  I  may  al^o 
add  that  of  Iramanlty,  althoovh  I  know  It  will 
excite  an  (ndignaut  ixc-lamation  from  many  at 
the  present  moment.  Bat  look  at  the  Turkinh 
aoldlerin  pilmte  HJIb,  and  70a  find  hfan  gentle 
and  kind  to  children  and  women,  and  cxceed- 
In{(l7  food  of  animals.  His  first  thought  after  a 
long  and  tiring  day^s  narch  Is  his  horse.  As 
•oon  as  ho  has  made  the  animal  comfortahle, 
then  b«  thinks  of  the  man.  When  ho  ia  exas- 
perated by  what  he  thinks  involts  to  his  creed, 
baldllaaadalays  as  bis  teaching  tells  him,  and 
he  app»>arfi  a  fnnntlcMl  mnrlninn  :  but  hi>  la  then 
ont«idc  his  real  nature,  and  not  within  it.  It  in 
tmt  the  other  daj  that  I  saw  thirteen  tbonsand 
of  those  brsTe  men  arrire  frrsh  from  tlx*  fmnt 
and  all  the  hardehipa  of  the  Senrian  campaign. 
Ttef  wen  billeted  for  tan  dayaaO  over  tba  tow* 
of  Salonlca.  and  thcro  wsp  rot  a  i>in),'lp  com- 
plaint, or  caosc  for  complaint  of  their  conduct, 
fhnn  man,  woman,  or  child. 

"The  streets,  althongh  fllli-f!  wirh  fol.ilers, 
were  as  qniet  as  in  ordinary  time».  What  other 
troopaftsMsworidwoBld  behave  In  aaehanad* 
mlrahlc  manner  ?  I{<-!irl  the  i:rentei«t  anthorltlen 
on  the  subject.  Vou  Hammer,  Oibl)on,  Boo^ 
UUeM,  Creaay,  and  all  airree  fn  praise  of  both 
the  paat  and  pri>ent  rlK^ractcr  of  tlio  Turkish 
raakaadftle.  But  it  is  the  rank  and  file  that  de- 
plcts  the  ehaiaetar  of  the  nation,  and  not  the 
corrupt  oll|,'archy,  which  from  it"  pn)mlncncc 
misrepresents  it.  We  find,  then,  that  the  rank 
end  file  of  the  Turkish  people  Is  the  same  now 
as  erer,  so  that  it  is  not  the  nation  bnt  the  rulers 
which  have  changed,  and  this  change  has  been 
brooglit  about  throoj^  the  corrupt  influencea 
which  were  handed  over  to  them  Iqr  the  Qjraao- 
line  Empire. 

"As  soon,  therefore,  as  the  head  of  the  Turk- 
iah  natioa  ehall  be  purified,  we  shall  find  the 
whole  ceuvtltution  in  n  healthy  state— there  is 
■o  iiaeaae  of  the  bttdy.  The  combination  in 
TniklBh  goveraaMnt  of  deapotlam  with  ttie  free- 
dom of  fh*»  moat  dcmoemtic  of  rppnhUcs  \% 
unique.  In  Turkey  there  is  no  aristocracy.  All 
menbaiowthe  aaUaa  are  ei|aa1.  not  oalj  la  Oie 
eypB  of  the  law,  bnt  by  cn-cd  and  cnntom.  .\ 
stioeblack  may  be  made  grand-vizier,  and  it  is 
by  no  moans  nnoommon  to  see  some  of  the  high- 
cHt  ofncia!<i  of  the  state  wliohavebeaa  aervants 
to  predecessors  in  4^ce.'* 


The  Tolume  is  written  in  a  pleasant,  un- 
ambitious style,  tlio  writiT's  object  being 
evidently  to  the  story  of  the  Tarka  in  a 
plain,  dbwet,  and  isBtniotiTO  waj. 

Elsme.n'tart  Chemistry  :  A  Text-Book  for 
Beginners,  designed  aa  an  Introduction 
to  Bark.  r'H  rhernistrv.  Ilj  S.  F.  Peck- 
HAM,  A.  M.  Pp.  2M.  Price,  $1.  Louia> 
ville,  Ky. :  John  P.  Morton  ft  Oo. 

Tuis  is  a  neatly-bound,  neatly-printed, 
and  neatly>ilfaiatimtod  acbool-book,  dcalfpMd 
forbof^nnen;  and  the  author  aaji  that  Iria 

"object  has  been  to  supply  a  work  for  ele- 
mentary schools  which  should  be  as  ncailv 
as  possible  equal  in  quality  to  the  text- 
books  of  Barker  and  Eliot  and  Storer."  lie 
oooM  not  hare  taken  better  modela.  A 
peenllaiity  of  Ae  book  ia,  tiiat  the  work 
of  learning  and  {n.^^truction  ia  carried  on  by 
the  artifice  of  conversation  between  Harry, 
rJt'or}.'(',  Lucv,  and  Unt-le  Louis,  whii  h  miscs 
the  (piestion  whether  much  of  their  talk  is 
worth  the  space  given  to  it.  The  illustra- 
ttona  run  into  the  i^ctoiial,  regardleas  of 
the  pnbliiber*a  porae,  and  it  ia  an  aim  of 
the  writer  to  make  the  book  introdnetwy 
to  agricoltural  atudiea. 

The  Forces  or  Nature  :  A  Popular  Intro- 
duction to  the  Study  of  Physical  Phe- 
nomena. Bv  AmkdkeGcillemin.  Trans- 
lated  from  the  French  by  Mrs.  Norman 
Lockyer,  and  edited,  with  Additions 
and  Notes,  by  J.  Norman  Lockyer,  F. 
R.  8.  niuBtrated  by  nearly  600  Engrav- 
inps.  Part  I.  Pp.  40.  Price^  40  COnta. 
London :  Macmiiian  &  Co. 

The  great  fsnereep  of  the  elaborate  vol- 
ume under  the  f"ore};iHim  title,  both  in 
France  and  England,  iias  induced  ttie  pub- 
Habere  to  enter  upon  ita  rdiaue  in  parta, 
with  the  view  of  ebeapening  it,  and  bring- 
ing it  to  the  attention  of  a  idder  cirde  of 

reader*".  It  is  liaidly  neceHpary  to  repeat 
what  we  said  in  reviewing  it,  that  the  liouk 
is  superbly  illustrated,  and  is  very  clear  and 
popuUr  in  the  atyle  of  ita  text.  It  wiD  bo 
oompieted  in  dghteen  parte. 

TiuiraA{Tio!fe  of  thk  Wnoomm  Aoadrit 

OF  SciKNTEs,  Arts,  and  Lnma.  VoL 

IlL    1875-'76.    Pp.  269. 

This  volume  of  2r>9  paircs  comprises 

twenty-four  papers  read  before  the  Acad-      _  ^  , 
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6iny,  of  which  th!rtct»n  were  read  before  the 
d^arttneut  of  the  natural  scieaces.  Several 
of  these  Qltwtnrte  the  gwlogjr  and  natural 
bistory  of  Wiaoouaiiif  but  are  of  general  aa 
well  AS  of  local  interest.  Others  give  the 
naults  of  archn'o]o<;ieal  roi^earchea  in  the 
Statv,  with  several  ilhisiratiuiis. 

The  departments  of  letti  rs,  of  the  social 
and  political  sciences,  and  of  speculative 
phikMophy,  are  repraaented  by  papera  of 
ability  froan  apedallata  tai  the  raqieotiTe  de- 
partments. A  paper  on  recent  progress  in 
thcdretioul  physics  by  Piof.  John  E.  Davies,  \ 
of  the  University  ot  Wisconsin,  is  an  able 
resume  of  researches  on  tliat  Hubject. 

A  amnmary  of  proceedings  of  the  Acad- 
emy ainoe  1874  ia  |^Tea»  and  not  the  leaat 
intereating  porUona  of  the  volume  are  me> 
morials  commemorating  the  labors  and  worth 
of  two  deceased  members,  the  hit<;  Prof. 
TettT  Kniielmann,  and  the  eminent  Dr.  J.  ' 
A.  Laphom,  iirst  secretary  of  the  Academy. 

A  Covm  Of  LsssoNS  in  Moukmng  Wax 
Flowers,  desi<;iicd  especially  for  Be-  | 

glmim.  By  Flokence  L  DuKCAK.  With 
lloatrationa.  Fhiladelpbia :  J.  B,  Lip- 
plncolt  Pp.  M.  I 

This  little  book  is  intended  as  a  prac- 
tical guide  to  the  art  of  modeling  flowers 
in  wax.    The  author  aims  to  give  Buch  ex-  ; 
plicit  directions  for  the  selection  of  mate-  ! 
rials,  and  their  proper  manipulation,  that  a  | 
noTioe  in  flie  art  can  aoquira  dexterity  in 
the  management  of  wax  for  tliia  pntpoae. 
It  is  wdlglrtlen  up,     at^mctire  in  its  gen- 
eral appearance,  is  printed  on  fine  thick 
paper,  and  illustrntcd  l>y  st^ven  full-page  en- 
gravings of  flowers  suitable  for  models. 

Gatalogue  of  thk  TTnitersitt  of  Cincik- 

KATI  FOR  THK  ACAI'KMIC  YrA.R  1877-*78. 

pp.  104.    Office  of  the  University. 

Tins  young  institution  gives  indications 
of  vigorous  life  and  thorough-going  manage- 
ment. Its  scientific  department,  especially, 
is  administered  with  ability.  Chemistry,  for 
example,  ia  not  only  taught  m  the  aenae  of 
impardng  BiMmg  knowledge,  but  the  atu- 
denta  are  early  called  upon  to  address  thora- 
Bolves  to  oritxinal  and  independent  work. 
There  are  gaps,  unsettled  points,  contested 
questions,  and  doubtful  results,  in  such 
abnndanee  In  fliia  science  that  there  is  no 
difflcolty  on  the  part  of  the  inteli^goit 


teacher  in  assigning  problems  suited  to  va- 
rious capacities  and  stepa  of  advancement, 
or  bk  oanbidng  a  daii  upon  any  mhaMe 
line  of  faiveatigatkHL  PraC  F.  W.  Oarke, 
wbo  hat  ohaigt  of  phytict  and  chenuatiy, 

has  arranged  a  course  of  preparative  work 
along  the  track  of  chemical  physics,  which 
is  well  fitted  to  train  the  students  to  habits 
of  accurate  manipulation,  and  to  stimulate 
them  in  the  direetion  of  orii^nal  tbooght. 
One  feature  of  hb  plan  ia  thua  presented : 

"  In  oooveetkm  with  the  other  laboratory 

cx<'rri«<'p,  n  ccrtnin  ann»nTit  of  time  will  be 
upcQt  iu  making  fine  ch*-iuicttl  priparatiooa, 
and  tn  detenDlntaiRdeadliM.  In  UTF-^  thia 
portion  of  the  conred  will  be  <:o  arraiii;ed  as  to 
involve  the  cooperation  of  all  the  laboratory 
•tudenta  In  a  fljretematle  reeeareb  apoo  (he  eon- 
stltntion  of  dcniMo  f*nl{«.  Kach  «tn(li'nt  will  be 
required  to  prepare  a  nombcr  of  each  m1u«  and 
to  determine,  l>7  means  of  the  tpeeMo^ravtty 
bottle,  the  amount  of  c  ondi  Efatinn  which  takes 
place  daring  their  formation.  At  the  end  of  tbe 
year  tbe  entira  mass  of  material  Hum  eeOeelsd 
will  be  diseossed  both  by  tbe  stadent  and  by 
the  professor,  and  as  much  of  it  as  proves  to  bo 
valuable  will  be  published  in  tome  one  of  the 
scientific  Journals.  The  aim  of  this  exercise  ia 
to  irlve  every  student  tome  indi^rbt  into  the 
methods  parened  by  scientific  inveHttgatorv,  and 
to  demonstrate  the  important  principle  that 
whoever  is  able  to  ntndy  science  at  all  Is  aI?o 
able  to  contribute  something  toward  its  ad- 


The  AKoNTMors  nTromnn  er  Creatioit. 
By  James  J.  Furniss.  New  Turk  : 
Charles  P.  Somerby.  1877.  Pp.  64, 
Pricey  60  oenta. 

In  tUa  review  of  the  Moaaie  eoamogooy, 
the  author  aims  at  prcBcnting  the  subject  aa 

concisely  as  practicable  for  the  benefit  of 
those  who  have  not  the  time  or  the  inclina- 
tion to  peruse  more  voluniinuus  worlLS.  The 
first  and  second  chapters  of  Gene^its  aredia> 
aeeted  and  compared,  and  their  euppoaed 
ineongraitiea  ara  rendered  mora  ebffona  bj 
being  preaented  in  tabular  form. 

A  Calendar  or  the  Dakota  Nation,  by 
Brevet  Lieutenant-Colonel  Uabuck  ILu^ 
LERT,  U.  a  A.,  iVom  the  Bulletin  of  tbe 
United  States  CeologtcalandGeognphi. 
cal  Survey.   Pp.  26. 

Colonel  Mallery,  with  the  assistance 
of  Lieutenant  Reed  and  others,  whose  ser- 
vices  are  acknowledged,  has  presented  a 
valuable  paper,  with  a  lithographic  copy  of 
the  Dakota  calendar.  The  original  ia  on 


Digitized  by  Google 


LITERARY 


NOTICES, 


eoMoa  ototli,  and  repfMents,  by  a  Mriet  of 
symbolic  ereuti  in  which  the  DakoUs  were 
concerned,  bq^iimiiig  about  the  year  1800. 

Each  year  is  represented  by  n  symbol, 
the  raeaiiing  of  which  ia  expliiiued  in  the 
toit.  The  symbol  for  1800  is  thirty  black 
lines,  representing  that  thirty  Dakotaa  were 
killed  that  year.  The  aymbol  for  1801  is 
the  head  aud  body  of  a  man  covered  with 
red  blotches  ;  that  year  the  sniall-pox  broke 
out  in  the  cation.  In  18r>y  the  sun  waa 
eclipaed;  the  symbol  representing  it  is  a 
black  dislt.  The  calendar  la  of  value  as 
**  an  attanqpti  before  uaeuapected  among  the 
nomadle  tribee  of  American  Indianfly  to  form 
n  ayatem  of  ehronology.** 

The  DKVKLopyKXT  np  tiif  Animal  Kisoi>om  : 
A  Paper  read  at  the  Fourth  Meeting  of 
the  Xiaoeiatlon  for  the  Advanoement  of 
WoouuB.  ByQnaoiAXMALiwtt.  F|».21. 

Tni8  paper  is  an  attempt  to  show  that 
there  exists  an  "order  of  relationship"  in 
the  imiinal  world,  and  that,  beginning  with 
the  lowest  organisms,  there  has  been,  up  to 
the  hi^^t  foffua,  an  **  order  of  de?dop> 
ment."  The  Iketa  whieh  reeent  paleonto- 
logical  researches  have  brought  to  light  are 
used  by  the  autlior  with  considerable  akill 
in  iUiiBtration  of  her  subject. 

Personal  Immortalitt,  and  Otiisr  Papkrs. 
By  JosiB  Offknbsim.  New  York : 
(  harlea  P.  Sooerby.  Pp.  98.  .Price, 
$1. 

Tuts  little  work  Is  by  an  avowed  free- 
thinker, who,  in  a  few  puge.s  of  prefatory 
remarks,  tells  us  iu  a  very  candid  way  why 
she  thinka  avoh  a  book  is  needed,  and  what 
she  hopes  to  aoeompliah  by  it  Then  fol- 
low discussions  of  "  Personal  Immortality," 
"  Materialism,"  Prayer,"  etc.  The  spirit 
of  the  writer  is  good,  and,  whether  readers 
n;;ree  with  her  views  or  not,  they  cannot 
deny  her  sincerity  or  fail  to  be  gratified  by 
ber  tolerance. 

Wrstkrs  Diptrra.  By  C.  R.  Osten-Sacken. 
From  the  Hulh-tin  of  the  United  States 
Geolugieal  and  Geographical  Siureyi 
Vol.  III.,  No.  2.    Pp.  ItVt. 

Vert  little  was  known  of  the  diptera  of 
the  Padflo  coast  uDtU  the  pnblieation  of 
this  report,  GoOeotimis  were  made  by  the 


anther  in  Galifotnia  daring  the  years  1875 
and  1876,  Dot  only  along  the  low  fdaina, 

but  on  plateaua  of  the  Sierra  Nevada  repnon, 
at  elevations  of  from  6,000  to  8,000  feet 
above  the  level  of  the  sea.  The  prcM-nt 
volume  is  a  survey  of  the  collections  made, 
whioh  the  antiior  aays  are,  after  all,  but  a 
small  firagment  of  the  Ikona  collected  dur- 
ing a  limited  season.  The  descriptions  of 
families  and  species  arrc  full  and  clear,  and 
the  volume,  which  comprises  1G6  page.s, 
will  be  prized  as  a  valuable  contribution  to 
American  entomology. 

Uki'ort  OS  THE  Mineral  Wealth,  Cliuatb, 
▲RD  RanfVAU.,  and  Natural  Risovncis, 
or  THK  Black  Hills  of  Dakota.  By 
Walter  P.  Jkknkt,  £.M.,  Geologist  in 
charge.    Pp.  71. 

This  report,  pablished  hi  1870,  comprises 
Chapters  T.,  YI,  and  YIL  of  the  fortheom. 

ing  final  report  of  the  exploration  of  the 
Black  Hills,  made  under  diroction  of  the 
Commissioners  of  Indian  Affairs,  in  1875. 

The  area  of  the  Black  llUls  is  stated  to 
be  nearly  6,000  square  miles,  about  two- 
thirds  of  which  area  is  In  Dakota,  the  re- 
mainder in  Wyoming.  They  are  separated 
from  the  main  chain  of  the  Rocky  Moun- 
tains, and  surrounded  by  level  or  rolling 
plains.  The  mineral  and  agrieuliural  re- 
sources, climate,  rainfall,  water,  forests, 
etc,  of  the  Black  Hills  r^^  are  presented 
in  eondderable  detalL  A  good  map  aceom- 
panies  the  report. 

I 

First  Avntal  Report  op  the  Ohio  State 
Fi8H  CoMMissioM.  Columbus  :  Nevins 
ft  Myers,  State  Prfnteis.  1877. 

Li  tUs  x«port  is  given  •  deti^M  and 
very  Interesting  aeeonnt  <^  what  has  been 
done  by  the  Ohio  State  Fish  Commission  to 

promote  the  culture  of  fish  in  that  State. 
Hatcheries  have  been  established  at  Cas- 
talia  Springs,  Toledo,  Cleveland,  and  Kel- 
ley'a  Island,  at  all  of  which  places  the 
hatdilng  of  fish  lias  been  soeceiwftilly  car- 
ried on.  The  tvfoxi  is  greatly  enhanced  in 
Talne  by  nnmerooa  illustrations,  which  are 
accompanied  by  very  full  descriptions, 
copied  from  the  manuscript  of  Prof.  Jor- 
dan's forthcoming  report  on  the  zoology 
of  ObkK  The  report  indudea  a  catalogue 
of  the  fishes  of  the  State. 
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Shape  -  Treks,  Indioknous  SHRrss,  akd 
Vms,  bj  T.  SnwABir,  M.  D.,  and  In. 
SECTS  THAT  Inkest  Thkm,  by  Mips  Kmma 
A.  Eutooiologist.    Peoria,  111. : 

Transcript  Company.  1877. 

Tais  pamphlet  was  prepared  for  the  re> 
gion  about  Peoria,  IlL,  but  oontaliis  niaoh 
that  will  be  of  vdue  elsewhere.   It  giTea 

a  brief  account  of  the  indifrenous  trees  and 
shrubs  best  adapted  to  the  localily,  and  the 
paper  by  Miss  Smith  treats  of  the  insects 
which  infest  them,  of  which  figures  are 
giTen.  PublieatioM  like  this  do  ezoeUoDt 
■errioe  in  directing  public  attention  to  the 
coltivadon  of  trees  and  the  planting  <tf  for. 
esls. 

8oiknck-Lrcturc<  at  PorTii  Kensirotoi*. 

London  and  New  York  :  Mueuiillan. 

Under  the  uliovc  general  title  Macmillan 
4  Co.  hare  published  a  series  of  small  toI- 
ones  containing  leoturw  deUTered  at  the 
South  Kensington  Museum  during  the  loan 

collection  of  scientillo  apparatus  last  year. 
One  of  the  volumes  contains  two  lectures 
by  Prof.  Uoscoe  on  Technical  Chemi-ti  y," 
the  first  treating  of  the  manufacture  of  suU 
phurio  acid,  and  the  second  of  the  alkali 
mann&cture.  In  another  Tolnme  are  two 
leotnres  by  Prof.  Stokes,  on  **  Absorption 
of  Light  and  the  dolors  of  Natural  Bodies;' 
and  on  "  Fluorescence."  The  third  volume 
of  the  series  contains  two  h>cttires  on  the 
**  Steam.£ngine,"  by  ¥.  J.  Bramwell.  Finally, 
there  is  a  vohime  entitled  "  Outlines  of  Field 
Geology,*'  by  Prof.  Qeikie.  These  leotutes 
are  all  addreaaed  to  scienoe^caobecs,  and  not 
to  popular  nudieooes;  benoe  they  are  rather 
technical,  and  popscss  an  interest  for  the 
practical  ."tudont  of  science  rather  than  for 
the  general  reader.  The  prices  are :  for 
the  first  two  volumes,  20  cents  each ;  for  i 
ifa«  other  two^  86  oents. 

J.  W.  BouTON  announces  "  Isis  Un- 
TeQed:  A  Vaster-Key  to  the  Mysteries  of 
Ancient  and  Modem  Science  and  Theology,*' 

by  H.  P.  Blatatbrt,  Corresponding  Secre- 
tary  of  the  Theosophical  Society.  This  work 
is  announced  ns  a  })hilosophical  study  of 
Orientalism,  by  a  native  of  AAsx^  v\ho«ie 
life  has  been  passed  in  the  study  of  tradi- 
tions, languages,  literature,  mythology,  phi- 
-s  lowphy,  and  mystidsm,  of  Eastern  peoples, 


and  who  considers  Oriental  thought  and 
history  with  rsftnnoe  to  modem  ideas. 
The  work  is  to  be  issued  in  two  kige  octuio 
Tohunea. 


FITBLI0AT1ON8  SBCETVSD. 

NamtiTe  of  the  Polaris  Expedition.  Bj 

Rear-Adiuiral  C.  H.  Davii*.  Waamngtou:  Oov- 
emmcnt  Prlntiiig-Offlce.  Pp.  69B.  X^Hibnumcr-  . 
ons  Plati'H. 

Hand-book  of  Descriptive  AHtronoiny.  By 
Gcorffc  F.  Cham  hers.  Luudoc  and  New  York: 
MacmiUaa.  Thinl  editloa.  Pp.  960.  Price, 
$10. 

Illetory  of  Protcctfon  in  the  T'liitofl  StatPi. 
By  W. O.  Hnmiier.  New  York:  l*uitiame.  Pp. 
64.   Price,  SO  ceote. 

Lists  of  Elevations  West  of  the  MissisBlppl. 
By  H.  Gannett.    Wathini^ton:  UuTemmeBt 

Prhitintr-Offlcc.   Fonrth  edition.   Pp.  VA. 

The  Tiiikd  .Anii>hibiaiii».    By  W.  IJ.  Suiit'i. 
Detroit:  /Ar(//</ ptint.    I'll.  168. 

Rigbtb  Annual  Report  of  tbe  Maeaacbnaetu 
Board  of  Health.  Boston:  Wrl^lit  print.  Pp. 

623. 

Bulletin  of  the  Oeoloplr/il  antl  GcoL'rBphJcal 
Snrvev  ot  the  Territ»>ti.p.  \>A.  III.  No.  3. 
Wa»'liluj,'t<jn  :  Oovcmnicnl  Priulin^'-Ofllce.  Pp. 
800. 

Relations  of  tbe  Pabllc  School  to  the  Mesro. 
By  CIyIs.  Btebnond :  Oemmht  A  Jeoee  print 

Pp.  89. 

Scientific  Basil  of  Dehuiona.  By  Dr.  6.  M. 
Beard.  NewYorit:  Pamaaas.  Pp. 47.  Price, 

60  cents. 

P^mfvlvania  CoUege  Monthly.  OetljrabUfj;: 
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SdmtHi  iHMlltltM  tK  ICTT^Tbe 

FMneh  AMOciation  for  the  Advancement  of 
Sdence  will  this  year  hold  its  sessions  in 
Aiifrust,  at  the  city  of  Harre,  under  the 
presidency  of  Dr.  Broca,  the  eminent  ar- 
chKologist.  The  Geological  Society  of  Nor- 
mandy will  give  an  ezbibitimi  of  the  geo> 
logieid  and  paleontdogical  prodneta  of  that 
•neiimt  pnyvlnce. 

The  annual  meeting  of  the  British  Asso- 
^ation  will  be  held  at  Plymouth,  on  Au- 
gust 15th ;  Prof.  Alien  Thomson,  President. 
The  officers  of  the  Asaoeiatloii  hope  to  be 
aopported  1^  tiie  pciwiial  aariitaaoe  and 
written  eontributiong  of  philosophers  of 
other  countries,  and  they  undertake  to  make 
prei>.iration  for  the  roct-ption  of  the  distant 
friends  and  associates  who  may  give  notice  of 
their  intention  to  be  present  at  the  meeting. 

The  offloera  of  the  Amerieaa  Aaaodap 
tion  for  the  next  meetiiig,  whieh  is  to  be 
lield  St  Nashville,  Tennessee,  commencing 
on  Wednesday,  Augur't  29th,  are  Prof.  Si- 
mon Ncwcorab,  President;  Prof,  Edward 
C.  Pickering,  Vice-President  of  the  Physical 
Section;  Prof.  O.  G.  Maish,  Yioe-Presldeiit 
Sedioii  of  Geology  vA  Nataral  Kstorj; 
Prof.  N.  T.  Lopton,  chairman  of  the  ChemU 
cal Snbsection ;  Prof.  Daniel  Wilson,  chair- 
man of  the  Subsection  of  Anthropolo^ry  ; 
R.  II.  Ward,  chairman  of  the  [subsection  of 
Microscopy;  A.  K.  Grote,  General  Secrei> 
vay ;  F.  W.  PatDam,  Pennanent  Seeretary ; 
Williaiii  S.  Yaox,  Treasnrar. 

Skad  In  the  Ohio  River.— Mr.  Spencer 
F.  Baird,  of  the  I  nitod  States  Fish  Commi?- 
sion,  in  a  letter  to  the  editor  of  Forest  and 
Stream^  states  that  he  hat  reodved  a  few 
specimens  of  a  genoine  white  shad,  four 
pomda  hi  we^t,  taken  from  tfie  Ohio  RiTer 
at  Lonir^rille,  Kentucky — a  direct  result 
from  the  efforts  made  by  the  commission  to 
stock  the  western  rivers  with  shnd.  The 
letter  gives  a  brief  account  of  the  work 
done  by  the  eommlsBion  toward  introdndng 


the  ihad  into  the  waters  of  the  Wcftem 
Stales,  begluBing  with  i892»  when  Seth 
Green  planted  80,000  yonilg  ehad  in  the 

Allc'^hiuiy  nt  Salamanca,  New  York,  and 
25,000  in  the  Mississippi  near  St.  Paul. 
Later  in  the  same  year,  the  Rev.  Mr.  Clift 
placed  200,000  in  the  Alleghany  at  Sala. 
manoa,  and  a  small  nnmber  In  the  Cnya- 
hoga  and  in  the  White  Birer  at  Indian- 
apoBa.  The  same  gentleman  carried  2,(¥  0 
young  shad  as  far  west  ns  the  Platte,  ^t 
j  Denver.  In  1808  about  ltU),0Oti  shad  were 
placed  in  the  (ireenbriar  aud  New  Rivers 
in  Weit  Tirginia,  and  abont  66,000  in  the 
Monongahda  in  Pennsylvania  and  the  Wa» 
bash  in  Indiana.  Mr.  B^rd  has  been  in- 
formed that  for  shme  considerable  time 
forty  to  fifty  shad  have  b<H  n  tukcn  daily  ut 
Louisville  by  a  drag  seine  said  not  to  ex- 
ceed thirty  or  forty  yards  long,  and  that  in 
the  shoaier  water  of  only  three  or  ibar  feet, 
triiUe  the  regnlar  steamboal-eluand  to  ten 
or  twelre  yards  deep  and  S60  yards  wide. 

A  Rpmarkable  Salt-Bfd  nt  Gadrrirh,  On- 
tario.— Dr.  T,  Sterry  limit  gave,  at  the  late 
meeting  of  the  Institute  of  Mining  Engi- 
neers, an  account  of  the  layers  of  rock-salt 
in  the  geologieal  strata  of  Goderich,  Onta- 
rio, as  derelopcd  by  »  boring  recently  made. 
The  paper  has  been  published  in  the  Fnf/l' 
ncering  and  Mininp  Journal,  from  which  wo 
quote  some  particulars  regarding  two  of  tho 
most  important  rock-salt  beds  reached  in 
the  course  of  the  boring.  A  bed  of  roek- 
salt  of  esesptionsl  parity  was  fiwrnd  at  the 
depth  of  1,060  feet,  and  another  bed,  not 
so  pure,  at  the  depth  of  1,092  feet.  Of 
these,  the  former  is  25  feet  thick  and  the 
latter  84  feet ;  they  ai-e  separated  from  each 
other  by  a  layer  of  leas  than  eeren  feet  of 
rook,  and  for  practical  purposes  may  be 
regarded  as  one.  The  amount  of  foreign 
matter  contained  in  the  twenty-five-foot 
bed  i-*  singularly  small,  being  less  than  :» 
quarter  of  one  per  cent.  Its  remarkable 
purity  to  seen  on  comparing  Hito  with 
the  best  commeroial  salts.  Thus,  Cheshire 
rock-salt  contdns  of  foreign  matter  2.69 
per  cent.,  and  the  famous  rock-salt  of  Car- 
dona,  Spain,  1.45  per  cent,  of  impurities. 

The  salts  got  by  evaporation  from  sea- 
water  and  from  brines,  with  which  our  mar- 
kets are  in  great  part  supplied,  contain  nearly 
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as  mnoli  imimiltj.  **  Fran  data  gatiitiied  by 
me,'*  Mjs  Dr.  Ilunt,  "  and  published  some 
years  since  in  a  'Report  of  tho  Gtoloirical 
Survey  of  Canada,'  it  appears  that  tlic  amount 
of  foreign  matters  in  Turk's  Island  salt  is 
2.84;  in  Saginaw  salt,  100;  in  STractue 
eolar  aalti  and  in  the  boiled  salt  from 
the  same  locality  about  1.60  per  eeni.  Of 
the  salt  made  at  Goderich  from  the  brines 
pumped  from  the  .■^iilt-bearing  strata  of  the 
rigiou,  three  namples,  analvzcd  by  me  in 
lb71,  gave:  fur  coarsely  cry^tiilline  salt* 
1.097;  flaky  medium  ealti  1.282;  and  flne 
ealt,  1.625  per  oent  of  Ibreign  imparities. 
The  fine  salt,  which  is  the  least  pore,  is 
made  by  boiling,  the  others  by  slower  evap- 
oration. The  analysis  by  Dr.  (loesenmnn  of 
another  sample  of  Goderich  boiled  salt  gave 
1.50;  while  the  rock-salt  from  the  layer  of 
lOi  feet  in  Division  VIIL  of  the  seeaon 
[the  twentyofive^oot  kyer  mentioned  above] 
oontaiiLs  only  0.284  per  cent,  or  leas  than 
one-sixth  of  the  amount  of  foreign  matter 
found  in  the  boiled  salt  made  from  the 
Goderich  briuea.'* 

AboDt  the  £n,$lbh  Sparrow. — A  spirited 
bat  entirely  courteous  controversy  ia  being 
oanied  on  in  tfie  colamna  of  our  eontem- 
porary,  .Fbreil  ondf  ^fllfrasiii,  abovt  the  Bnglisb 

sparrow.  The  principal  questions  in  dis- 
pute are  whether  this  bird  is  useful  as  a 
di»stroyor  of  noxious  insects,  worms,  and  tlie 
like,  and  whether  it  bani.>«hes  from  its 
hannts  all  otlier  species  of  smsU  birds. 
The  evidence  is  eoidlieting.  Some  of  the 
writers  say  of  the  sparrows  that  they  are 
•*  exoeedingly  quarrelsome  among  thcm- 
Rolvca,"  and  intolerant  of  birdd  of  a  difTer- 
cnt  !^[tecic?<.  When  a  strangor-bird  mulvcs 
his  appearance  among  them,  the  fury  of  the 
whole  sparrow  eommaoity  is  tamed  upon 
him;  th^  ehase  him  hither  and  tldther, 
giving  him  no  rest  until  he  is  banished  ftom 
the  neighborhood.  **  They  "  (the  sparrows) 
"  let  the  orc  hards  go  to  ruin,*'  we  are  told, 
"  for  they  will  not  (.at  every  kind  of  insect." 
One  writer  sums  up  the  ca^e  against  the 
Sparrows  thus:  1.  Th^have  no  personal 
attiaotions  ezoept  their  taroenese ;  2.  They 
are  praotically  useless  ;  tlu  y  may  have  been 
useful  on  their  first  arrival  from  Europe,  but 
they  are  too  n)ucli  pampered  to  be  so  now ; 
8.  They  dctitroy  fruit-blossoms;  4.  They 


are  often  qnarrslsoaM^  and  soraetimea  drire 

away  useful  birds.   On  the  other  hand,  wa 

are  told  that  the  sparrows  destroy  inimenae 
numbers  of  larvu),  especially  during  the 
winter;  that  they  are  not  hostile  toother 
birds;  that  they  do  not  destroy  frait-genna. 
A  writer  who  lives  in  Tenafly,  New  Jersey, 
says:  "We  have  a  Um  apanowa  in  tbe 
yard,  and  flbd  their  presence  makes  very 
little  difference  with  the  other  birds.  AVo 
'  have  sixteen  varieties  of  birds  in  the  \  ai  tl 
at  tliis  writing,  viz^  brown  thrush,  robiii^i, 
eatbirds^  orioleo,  wood  •robin,  bliMbirda^ 
phiBbe>bifd«  eudkoo,  kingbird,  and  the  reai 
warblers  of  diibrent  kinds.   We  find  the 
most  quarrelsome  to  be  the  kingbird  and 
black  oriole.  These  last  are  chasing  aUnoat 
everything  that  crosses  their  path.** 

Hygiene  ef  the  Eyes.— A  series  of  quea- 
tiona  touching  the  ears  of  the  eyes  wero 
reeently  submitted  to  Dr.  E.  Q.  Loring,  Jr., 

'  by  the  Medico-Legal  Sodety  of  New  York. 
Dr.  Loring  replied  in  a  paper  which  has 
since  been  published  in  the  Medical  Jifcorii. 
To  the  first  question — namely,  whether  bad 
lur  has  any  direct  effect  ou  tlie  sight  f — the 
author  repUea  that  vitiated  air  baa  a  ape- 
dally  irritaUng  influenoe  on  the  muoous 
membrane  of  the  eye;  and  tiiat  bad  mr,  as 
a  prinial  cause,  mar  set  in  train  mortrid 
processes  which  not  only  will  a  fleet  the 

!  working  capacity  and  integrity  of  the  or- 

j  gan,  but  may  even  lead  to  its  total  destruo. 
tion.  The  second  quesdon  was^  whether 
rise  and  quality  of  type  may  eause  diaease 
of  the  eye  ?   According  to  Dr.  Loiing,  the 

'  smallest  print  which  a  nonnal  eye  can  read- 
ily recognize  at  n  diatanee  ot  one  foot  is 
about  inch,  and  at  eighteen  hiehes'  dis- 
tance about  inch.  The  normal  eye 
should  never  be  sntjeeted  for  any  length  of 
time  to  a  type  maOer  than  twiee  thia  ahM, 
or  tV  in^^J>  would  be  better,  after 

middle-life,  (o  employ  a  type  even  a  little 
larger  than  this ;  but  the  employnu  nt  of 
spectacles  removes  in  a  great  degree  the 
necessity  of  a  larger  type  with  advancing 
years.  The  finer  the  type,  the  eloeer  the 
book  has  to  be  held  to  the  eye,  and  the 
greater  the  demand  on  the  focplizing  power 
and  the  muscles  that  bring  l)oth  eyes  to 
bear  at  once  upon  the  print,  (bi  the  other 
hand,  too  coarse  type  is  wearisome  to  the 
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eye,  requiring  more  exertion  of  the  muscles  , 
that  govern  the  movemcnta  of  the  eye.  The  I 
di-'tance  between  the  lines  should  be  about 
oue-eighth  inch ;  nearer  than  this  is  apt  to 
be  conftMiDg,  Ikrthar  apftrt  Is  alio  oonftuing. 
Heavy-fiMsed  tfpt  it  preferable  to  lig^t- 
faced.  Aa  almost  imperceptible  jdlow  tint 
in  the.  pnpor,  "natural  tint,"  is  very  desi- 
rable ;  pure  white  paper,  especially  it'  it  has 
a  raetallic  lustre  with  bluidh  tinge,  should 
not  be  employed.  The  paper  sbooM  be 
tUek  enoQc^  not  to  be  tnaspareBt,  ahoold 
have  a  dose,  fine  texture,  and  be  free  from 
sponginess.  To  the  third  question — whether 
too  long  and  constrained  attention  to  one  ob- 
ject, without  rest  or  variety,  will  cause  eye- 
disease? — Dr.  Loring  replies  afBrmativcly, 
and  assigns  the  physiological  reasona.  Fi> 
nally,  he  was  adced  whetiier  the  angle  at 
wUch  light  strikes  the  eye  is  important? 
He  replies  that  the  light  should  not  come 
directly  in  front;  neither  should  it  come 
from  directly  behind.  It  should  not  come 
frooa  the  rf^t  alde^  beoanse,  in  writing,  the 
shadow  of  the  hand  falls  aoroes  the  page; 
and  a  moving  shadow  over  a  lighted  sur- 
face not  only  reduces  the  quantity  of  light 
and  leads  to  a  stooping  position,  but  it  is 
also  more  annoying  to  the  eye  than  a  uni- 
form redaction  in  the  iUumioation  of  even 
a  greater  degree.  The  l>eat  direetion  for 
the  light  to  come  is  firom  the  left-hand  side, 
and  from  rather  al>ore  tium  bebw  the  level 
of  the  hand. 

High  Temperatarrs  and  Bowel-€om- 
pliluts* — Dr.  N.  S.  Davis,  in  a  "  Report  on 
Olittiesl  and  Meteorologfeal  Beoords  **  com- 
mnnieated  to  the  Aroerloaa  If  effioal  Asso- 
ciation, un  abstract  of  which  we  find  in  the 
Medical  Record,  reaches  the  conclusion  that 
the  bowel  affections,  so  characteristic  of 
this  temperate  climate,  begin  invariably 
with  the  first  week  of  continuous  high  tem- 
pwatnre,  and  that  efrery  snbseqaent  oeeur- 
renoe  i^iereraldajs  and  nighls  ofoontfam- 
oas  high  temperature  causes  new  attacks 
to  be  inn  ea-^ed  in  number  throughout  the 
month  ot  July,  leas  in  August,  and  still  less 
in  September;  that  it  is  not  simply  the 
extreme  (ff  heat,  but  its  doration,  wUeh 
determines  the  nnrober  of  attaolcs ;  that 
this  continuous  lii^li  boat,  tO  be  efficient  in 
producing  these  affections,  moat  follow  a 


SO? 

,  protracted  season  of  cold ;  and  that,  if  we 
!  compare  these  deductions  directly  with  sta- 
tistics of  mortality,  wc  i^haU  find  them  to 
otMifonn  in  every  particular  in  that  the 
high  rate  of  mortally  follows  exaetlj  the 
same  line.  That  foot  was  regarded  aa  one 
of  great  importance  in  connection  with  sani- 
tary measures  wliich  were  to  be  adopted  fur 
the  protection  of  life  in  infants ;  preventive 
measurei)  must  strike  with  tlic  tirdt  week  oi 
oonaeeiitiTe  high  teraperatnreii  These  oon- 
dnsiona  were  corroborated  bj  qnotadona 
from  mortality-taUea. 

IHanarlal  Value  of  Sprnt  Tan  and  Ssw- 
dnst* — From  careful  analyses  of  spent  tans 
and  dyewoods  and  other  similar  waste  ma- 
terials, Prof.  F.  H.  Storer,  of  the  Boaqr  In- 
stitution, reachea  the  general  oonclttsion 
that  they  contain  brt  a  verj  small  propor- 
tion of  fertilizing  substances,  and  that  prac- 
tically, whether  they  be  fresh  or  rotten, 
they  have  very  little  value  as  m  mure.  Of 
fresh  sawdust,  even  that  from  hard  woodt:, 
he  aaya  that  it  can  hardlj  be  eonaldered 
an  economical  manure ;  it  ia  for  inferior, 
for  compost,  to  peal  Bnt,  curiously  enough, 
the  chemical  eridence  goes  to  show  that  it 
is  for  feeding  animals  rather  than  for  feed- 
ing plants  that  sawdust  might  be  put  to 
use.  Fresh  sawdust,  even  that  of  pino- 
trees,  can  be  naed  with  advantage  aa  fodder 
in  times  of  dearth.  Twigs  and  leaves,  as 
the  dippings  of  vinea  and  hedgea,  or  bushes 
mown  in  pastures,  are  undoul)tcdly  vnluable 
both  as  manure  and  forage.  Autumn  It-av*  s 
.and  the  rakings  of  woodland,  which  consist 
for  the  most  part  of  leavei  that  haTc  not 
only  follen,  but  have  been  bleaelhed  by 
rains,  may  be  daased  ai  aomewhat  faifeiior 
to  straw. 

Wearing  Qoalltles  of  Alamlninm.— The 
comparative  resistance  of  aluminium  to 
change  of  coioraad  wear,  when  tmm^t  into 
daily  nae,1ia8  been  made  the  antject  of  ob- 
servation by  Dr.  C.  Wlnkler,of  Freiberg,  who 
finds,  according  to  the  Poh/techuc  llcvietHf 
that  it  is  inferior  to  silver  in  retaining:  color 
and  lustre,  being  about  on  a  par  with  Ger- 
maa-snrcr  in  theee  respects ;  while  it  wears 
away  more  rapidly  than  rilver,  but  leas  so 
than  German-ailTer.  Spoons  made  of  all 
three  materials,  each  having  esaotiy  the 
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MUM  weight,  wen  ued  »  jeftr  mktor  pr*- 
oiiely  ifanilftr  eondidom,  bdng  pkesd  in 
the  eaiDe  soups,  sauces,  sour  salads,  etc., 
and  cxpo-^od  alike  to  hot,  acid,  and  alkaline 
solutions,  and  subjected  to  similar  nicthoda 
of  cleauiug.  The  aluminium  turned  to  a 
deed  Mnieh-graj  color,  eod  loet  Ite  lostre ; 
tiie  Oennea^eflTer  chenged  to  %  gimyieh- 
yelloff ;  the  silver  lost  only  in  color,  retain- 
inp  its  lustre.  Weighed  at  the  end  of  the 
year,  the  silver  spoon  had  lo.-t  0.403  per 
cent.,  the  aluminium  spoon  0.630  per  cent, 
and  the  German  •  silver  spoon  1.006  per 
cent  For  iniell  ooins,  Dr.  Winkler  diinlu 
Chat  eInmiBimn  ii  to  be  pfeferred  to  eitiier 
niekel  or  ^ver  eUoje. 

Is  iBsenity  ee  the  Increase  7— Do  the 

conditions  of  human  lifo,  tlioy  exist  in 
modem  civilized  counti  ii  .s,  tend  to  an  in- 
crease of  insanity  t  A  glance  at  the  statis 
tica  of  the  iniuie  for  any  given  country 
wonU  aeem  to  require  an  •ttrmalhre  an- 
awer  to  thie  qnestion.  For  inetance,  the 
ratio  of  insane  persons  in  Enghind  in  the 
year  IKrjO  w.is  18.67  to  100,000  persons; 
in  1865  it  %vas  21.7-3;  in  1870,  24.31;  in 
1876,  26,78.  In  other  words,  there  is  now 
one  insane  peraoii  to  Vn  of  the  popula- 
tion, wliile  In  1869  the  prcqpoition  waa 
about  one  in  640.  But,  as  is  shown  by  Dr. 
Henry  Maudsley,  fai  the  Jmumal  of  Mental 
Science,  the  incroase  is  apparent  only :  more 
insane  pcr.«ons  are  rer/hferrtl  now  than  for- 
merly. Again,  the  establishment  of  numer- 
ous asyhuns,  and  tlie  better  care  beatoirad 
on  paUenta,  have  had  Ae  eflhet  of  prolong-* 
ing  the  Urea  of  the  insane ;  thia,  too,  will  in 
part  account  for  the  higher  proportion  of 
insane  shown  by  tho  stntirttitfs.  The  ques- 
tion is  incidentally  rai-c  d  by  Dr.  Maudsloy, 
whether  we  cure  more  in.'^ane  persons  nowa- 
days, when  we  treat  theaa  well,  than  our 
uniBStroeted  forefirthers  enred  when  tiiey 
treate<l  them  ill.  "There  is,"  he  replies, 
"  no  evidence  that  we  do."  Here  the  sta- 
tistics rroulfl  Ktrm  to  show  that,  under  the 
old  system,  there  wart  a  hight-r  percentage 
of  rec<ncrie8.  "  Yet,  it  would  be  wrong," 
remarks  the  antbor,  "  to  attribote  the  lower 
percentage  of  reeoreries  to  the  !ll«ieeee8 
of  OUT  present  mode  of  dealing  with  insan- 
ity ;  it  is,  no  dotiht,  owin{»  in  great  part,  if 
not  entirely,  to  the  greater  proportion  of 


ebroBie  and  Inoorabte 
who  hsTe  been  admitfted  dnring  the  last 
twentyt^fi  yeaWL  Formerly,  acute  and  vio- 
lent cases  only  were  sent  to  asylums,  and 
they  would  yield  a  larger  percentace  of  re- 
coveries, a«  well,  probably,  as  a  larger  per- 
centage of  deatha.  Of  the  admissions  fewer 
recover  and  fewer  die  each  year  now  than 
then,  the  result  bdng  the  ateady  aoenmnla- 
tion  of  a  residue  of  ehrolue  and  incnmbla 
insanity  beyond  what  occurred  then.  It 
is  a  question,"  he  adds,  "deserving  att^« 
tion,  whether  the  present  practice  of  crowd- 
ing the  in^e  of  all  aorta  into  large  asy- 
hima,  where  the  latereata  of  lUb  are  estin- 
gnished,  and  where  anything  like  indiridiial 
treatment  is  wellnigh  impracticable,  is  ko 
mud)  superior  to  the  old  system  in  effiM^ting 
recoveries  as  some  persons  imagine.'* 

The  Reckj-MeiDUlD  Lecast  la  Maaito- 
ha«— The  IbQowliig  notaa  on  the  appear- 
aiiee  and  migration  of  4he  locnat  in  Mani- 
toba and  the  Northwest  in  the  summer  of 
1876  are  taken  from  a  notice,  in  the  Amtri- 
can  Journal  of  Scirnce,  of  a  paper  on  that 
subject  by  Gc-orgo  M.  Dawson.  In  the  year 
just  mentioned  the  batching  of  locusts  began 
in  Hsnltoba  on  Hay  Vtfa,  and  on  May  l»th 
it  wa9  general  The  moveoMnt  begmi  in 
July,  and  was  most  general  during  the  la^ 
ter  half  of  that  month  and  the  early  part 
of  August.  The  direction  was  sout  boast  or 
south.  Other  swarms  of  locusts  came  Irom 
the  south  across  the  forty-ninth  parallel, 
with  a  wide  front  ttretohing  from  Um 
nbi^y<i^g^th  to  the  one-hnadred-end^ighth 
meridian ;  tfacae  arrired  belbre  die  Manito- 
ba broods  were  mature.  These  wore  the 
extreme  northern  part  of  the  nrmy,  going 
northward  and  northwestward  from  ihe 
States  ravaged  in  the  fall  of  1874.  Mr. 
Dawson  tiilnka  that  the  planting  of  belts 
of  woodland  would  hi  Umo  eflhet  a  genera] 
and  penaanent  abatonent  of  the  gnuahop- 
per-plajnio,  since  they  usually  avoid  stub 
belts.  Their  journey  southwiird  was  re- 
gardless of  the  direction  fioni  whieh  their 
parents  had  come  the  preceding  year ;  and 
thoae  of  Nebraska,  Miasoaii,  Kansas,  and 
Texas,  flew  northward  and  northweotward, 
returning  on  the  ooursc  of  their  parents, 
who  had  flown  southeastward  from  that 
quarter.   The  normal  direction  of  flight  is 
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toward  the  liftleUiig-gMNHiidi  of  their  per* 
eats,  eo  that  two  jeara  seem  to  be  required 

to  complete  the  migration  cycle.  The 
methods  of  prevention  proposed  are  the 
cultivation  and  preservation  of  forest-tree^ ; 
the  protection  of  the  prairie-grass  till  the 
appro^riele  tfaae  for  deetroTh^g  the  young 
inaeocs  bj  ire;  and  the  pcotectioo  of  in- 
•eot^Nttching  biids. 

1  Wheat-Fnnsrns  in  California. — 
Early  in  March  of  the  present  jear  the 
young  wheat  hi  eertafai  ^trials  of  OalUbr* 
nia  began  to  eihibit  on  ita  espaoded  learea 

ydlowish-white  patches  of  fongooa  growth. 
Thia  peculiar  species  of  "  rust "  or  "  mil- 
dew "  appears  to  be  new  to  California,  and 
has  been  recognized  by  Mr.  H.  W.  Hark- 
nes8,  of  the  San  Franci.'ico  Microscopical 
Society,  as  the  Srytiphe  of  De 

CandoUe.  Aoeording  to  Mr.  Harfcneaa,  the 
fuogoa  appears  on  the  expanded  leaves  in 
felt-like  patches,  from  one-sixteenth  to  one- 
half  inch  in  len^'th,  following  the  longest 
diameter  of  the  leaf  equally  on  both  sides. 
It  adheiaa  with  great  tenaidty,  though,  on 
ezan^nhig  aeothvia  of  the  leaf  and  fhogns, 
no  aackera  are  apparent.  The  leaf,  at  a 
short  distance  from  the  culm,  soon  turns 
brown  an<l  dries.  In  the  earlier  stag^  the 
mycelium  is  observed  creeping  over  the  sur- 
face, its  filaments  overlying  one  another 
until  it  foraas  a  fUted  maai*  To  what  es- 
tent  the  wheat  will  he  damaged,  it  la  aa  yet 
impossible  to  say.  Adhering,  aa  it  does, 
closely  to  the  plant,  it  doubtless  appropri- 
ates the  juices  needed  for  maturing  the 
grain,  at  the  same  time  excluding  air  and 
aanU^t  from  the  tiaaoea.  Ita  Tidble  ef- 
fect ia  a  weakenfaig  of  the  Btalk,thiia  Ihmi- 
ing  decay. 

i  Xew  Heasore  of  Grofoglral  Timf. — 
The  amount  of  solid  matter  abraded  from 
the  Utnd  and  carried  to  the  sea  as  sediment, 
or  in  suspension,  has  often  been  fintimated 
by  geologitts,  and  the  fanportanoe  of  thia 
anapended  matter  as  an  agent  of  geolo^cal 
chan^rog  has  Imen  fully  recognized.  But 
less  attt-ntion  has  been  bestowed  upon  the 
soluble  matter  washed  out  of  the  earth  by 
ef ery  fUl  of  ndn  and  added  to  the  waters 
of  the  ocean.  Tbia8«t()eethaabeenatndied 
by  Mr.  T.  Mdlard  Beade,  whose  leaolta,  aa 


set  IMi  fat  his  presidential  address  to  the 

Liverpool  Geological  Society,  WO  find  Bnm> 
marizcd  in  the  XinettetUh  Century  as  fol- 
lows :  The  author's  first  problem  was  to 
estimate  the  total  quantity  of  solid  material 
removed  in  the  course  of  one  year,  by  the 
solvent  action  of  rain,  from  the  entire  sar. 
ftee  of  Boghmd  and  Walea,  aoppoahig  the 
mean  rainfall  to  be  thirty4wo  hiches.  It 
is  worthy  of  note  that  the  variation  of  rain- 
tall  in  different  parts  does  not  affect  the 
quantity  of  dissolved  matter  to  anything 
Bke  the  oitsnt  thai  m|(^  have  been  ao- 
tioipated.  Tme,  the  UUy  dbtiieta  of  the 
west,  in  Cumberiand,  Waiee,  Cornwall,  and 
Devon,  intercept  a  large  quantity  of  rain ; 
but,  then,  these  collecting-grounds  are  com- 
po.sed  of  old  rocks,  ranging  from  Camhrian 
to  Carboniferous ;  and  such  rocks  are,  to  a 
great  extent,  fauolttble.  On  the  other  hand, 
in  the  aonthetn  and  eaatem  ooontiea  the 
rainfall  is  much  less  than  in  the  weet ;  hot, 
then,  the  rocks  belong  generally  to  Second- 
ary and  Tertiary  formations,  and  are  toler- 
ably soft  and  soluble.  A  kind  of  compeu- 
satioD  is  thna  estaUidied,  the  total  ^piantity 
of  aolid  matter  carried  off  in  solution  hi  a 
given  time  being  mach  the  same  in  one 
river  as  in  another.  Roughly  speaking,  it 
may  be  said  that  where  the  rainfall  is  great- 
est the  solubility  is  least;  where  the  rain- 
fall is  least  the  solubility  is  greatest.  It  is 
needkaa  to  ftUow  the  det^  of  the  calcn- 
latian  by  which  the  anther  la  Anally  led  to 
the  conclnaion  that  about  8,970,680  tone 
of  solids  are  annually  removed  in  solution 
by  the  rivers  of  England  and  Wales.  Dis- 
tributing the  denudation  e^iualiy  over  the 
country,  the  total  area  being  66,800  square 
milea,  we  obtain  a  general  lowering  of  the 
surface  to  the  extent  of  .000077  of  a  foot  in 
a  single  year ;  in  other  words,  ii  would  re- 
quire 12,978  years  to  reduce  the  surface  of 
England  and  Wales  by  one  foot  through 
the  solvent  action  of  rain  alone.  Fewer 
data  eiiat  for  extending  thia  interesting 
faiqniry  to  the  Oontlnent  of  Europe,  and 
fewer  still  when  we  pass  to  other  parts  of 
the  worid.  But,  niakiii<:  the  f  cst  of  avail- 
able data,  and  proetediiig  on  the  principle 
that  Nature,  on  the  whole,  averages  the 
reauHa,**  Mr.  Beade  feela  Justified  in  aasum- 
ing  provisionally  that  about  one  hundred 
tons  of  rooky  matter  will  be  dieaolTed  by 
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rain  from  every  Enj^Ui  square  mile  of  the 
•oBd  surface  of  the  earth  in  the  eovne  of  a 

year.  All  this  dissolved  matter,  however 
far  it  may  bo  transported  by  rivers,  ulti- 
mately runs  down  into  the  sea.  If,  then,  ' 
as  oomroonly  supposed,  the  sea  contains 
only  what  hae  heen  vaahed  oui  of  the  land, 
the  reeolta  pierionalj  attained  may  hdp  na 
to  form  Borae  crude  idea  of  the  length  of 
time  which  has  been  needed  to  give  the 
ocean  it^j  ]>n  sent  composition.  Not  to  be 
irksome,  we  may  pass  over  an  array  of  fig- 
ures and  a  number  of  provisional  assump- 
tions, in  ofdor  to  leaoh  o<wclaaioBS  of  gen> 
eralintenst.  Theaeoonc]iiaioosin,thatit 
woold  take,  in  round  numben,  20,000,000 
years  to  accumulate  the  quantity  of  sul- 
phates of  lime  and  magnesia  contnint-d  in 
the  vast  bulk  of  the  ocean,  but  only  480,000 
yearn  to  reneir  tiie  oarixmates  of  lime  and 
magnet;  with  refereno^  howerer,  to  the 
latter  oonstituents,  it  must  be  borne  in 
mind  that  a  vast  quantity  of  carbonate  of 
lime  is  constantly  being  removed  from  sca- 
watci-  for  tlie  sii|i|)ly  of  the  hard  partx  of 
shell-fish,  crugiuceans,  corals,  and  other  ma- 
rine animals,  and  consequently  the  amount 
caleuhted  as  present  in  llie  oeean  hi  Ihr 
from  indieatfng  tlie  total  quantity  whSeh  is 
poured  into  it.  But  what  are  we  to  say  of 
the  chlorides,  especially  the  chloride  of 
sodium,  which  is  the  prime  constituent  of 
sea-water?  The  ocean  contains  so  much 
of  this  salt,  and  the  ilvws  wnfly  so  little, 
that  we  are  drfren  to  eondude  from  the 
author's  calealatfc»s  that  it  would  take 
200,000,000  yean  to  renew  the  ehlorides  hi 
the  ocean  1 

GpolAglf.it  fhaD<!e3  In  Colorado.— It  is 
noted  as  an  interesting  fact  by  Dr.  A.  C. 
Peale^  fai  the  Anmieem  Jwsmalof  Sdaue, 
that  Colorado,  whldi  now  possesses  the 

highest  mass  of  mountains  in  the  United 
States,  and  whose  mean  elevation  is  higher 
than  that  of  any  other  State  or  Territory, 
was  also  one  of  the  hight  pt  areas  of  the 
North  American  Continent  in  Palaeozoic 
time.  In  very  early  time  in  Colorado  there 
was  arduBan  land  risfaig  above  the  Fslno* 
mIo  Bca.  As  the  Carboniferous  age  pro- 
gressed, thi!^  l;ind  diminished  by  encroach- 
ment of  the  sea,  due  to  sii>)gi(ltMioc  nf  the 
land.    This  subsidence  coutiuucd  through 


Triassle,  Junssie,aDd  Cretaesoue  tfanc,  faito 
the  early  Tertiary.  At  the  close  of  the  Lig- 
nitic  there  was  a  physical  break,  follow  ed  V  v 
a  subsidence  (at  least  locally)  and  ^■ub^c- 
'  quently  by  elevation,  after  the  deposition 
of  the  Miocene  strata.  The  elevation  of 
the  Booky  Mountains,  as  we  now  e^  them 
hi  Colorado^  la  the  result  of  an  eleration 
commencing  in  early  Tertiary  time  and  COB^ 
tinuinp  through  the  period,  accelerated  per^ 
haps  at  the  close  of  the  Lipnitic,  and  the 
deposition  of  at  least  Lower  Miocene  strata. 
This  elevation  is  probably  still  going  on. 

The  MMtaig  8|MMi  tf  PhMdplta^ 

A  paper  on  **  A  Bidldiiig  System  for  Great 
Cities,''  published  in  the  Penn  Moiithhi, 
contains  an  account  of  what  may  be  called 
the  Philadelphia  8y.«tt  m,  of  separate  houses 
for  families  of  very  moderate  means — arti- 
sans, and  even  laborers.  There  are  three 
primary  fbrms  of  houses,  viz.,  the  two^tory 
Ibav40omed  house^  lhetwo<atoiy  aix-roomed 
house,  and  the  three-story  eight^Domed 
the  value  of  which  is  respectively 
^1,2U0  to  $'2,500,  $2,500  to  ^."i.SnO,  and 
$8,000  to  ^!fi,00O.  They  are  always  of  brick, 
erected  on  stone-walled  celkrs  not  less  than 
seven  liset  deep^  fourteen  by  twenty-eight  fret 
for  the  smallest  houses,  fimrteen  to  sixteen 
by  forty-two  to  forty-five  feet  for  the  sis- 
roomed  and  the  eipht -roomed  houses.  All 
these  are  built  in  contipiions  rows  or  blocks 
with  a  common  wall  between  them.  Since 
tlie  insngoratlon  of  the^stem,  which  scarce* 
ly  dates  before  the  year  186S,  building  hss 
made  rapid  progress.  In  1867  it  began  to  be 
spedally  active,  and  since  that  time  an  aver- 
age of  4,600  houses  yearly  has  been  erected, 
of  which  2,6<'K1  were  two-story  and  2,(Xk) 
three-story.  The  writer  of  the  paper  in  the 
P«im  MoiUkfy  has  learned,  from  a  personsl 
inspection  of  a  disiriet  near  tfie  aoothcra 
border  of  the  city  of  Philadelphia,  that  three- 
fourths  of  the  dwellings  that  have  haw 
erected  two  years  or  more  arc  owned  liy 
those  who  live  in  them.  In  a  space  1csj« 
than  a  mile  square,  and  containing  4,00*) 
dwellings,  the  proportion  of  vacant  houses 
waa  less  than  two  per  oent  Oertnfadymore 
than  one-half  of  these  dwellmgs  were  owntd 
by  thoir  occupants,  and  often  entire  bloi-ks 
of  thirty  or  forty  houses  would  ahow  over 
^  ninety  per  cent,  so  owned. 
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Are  the  Salts  of  Copper  polsonons?— 
Dr.  Burcq,  M.  Galippc,  ami  otlurs,  having 
in  commuuicutioQS  addressed  to  the  Paris 
Aoademj  of  SoieooM  ancrted  that  copper 
Is  not  poiMooiis  after  the  manner  of  kad, 
and  that  it  may  be  abeorbed  for  a  long 
time  without  liyurlous  conscqtioncps,  Dr. 
E.  Decaisne  has  submitted  to  the  Fame 
Academy  the  results  of  observations  made 
by  himself;  from  which  it  would  appear 
that  the  rareneia  the  ihot.  Wepreaenta 
aynopala  of  Dr.  Deoaiane^k  paper,  whloh  we 
find  in  Xa  Naiwr^   He  States  that  in  1864 
he  publishc'l  a  memoir  ontitlcd  '*  A  Medical 
Study  on  Absinthe-Drinkt-r^"  in  which  it  was 
shown  that  a  great  ijiauy  ot  the  cheaper 
quaUties  of  absinthe  eoBlafai  sulphate  of 
copper,  and  that,of  a  handled  and  iifty  ab- 
■inthe'diinkers  obssr?ed  by  him,  a  certain 
nomber  gare  clear  evidence  of  copper-poi- 
Boning.    Fifteen  samples  of  absinthe,  pur- 
chased at  wine-shops  in  Paris,  all  contained 
sulphate  of  copper  in  varying  proportions : 
Ihne  of  the  ssmplss  ofSfttidned  it  in  the  pro- 
portion of  twenty-Ave  eentlgiamniss  to  the 
litre.   Indeed,  some  of  the  distillers  frankly 
admitted  that  they  used  sulphate  of  copper 
to  color  the  absinthe.    M.  Deoaisnc  cited  a 
recent  case  of  poisoning  by  acetate  of  cop- 
per, that  of  a  young  man  of  twenty-three, 
who  showed  all  the  sysiptoms  of  aonte  poi- 
aoi^taig  by  copper  aalte,  after  haTing  drunk 
■OOM  **eau  de  Tie  de  marc,"  an  inferior 
quality  of  brandy.    Analysis  of  a  sample 
of  this  brandy  showed  it  to  contain  1.164 
gramme  of  acetate  of  copper  to  tlie  litre. 
The  liqaor  had  been  distilled  fai  an  appa- 
ratns  that  had  hdn  minssd  Ibr  a  year,  and 
whidi  had  become  filled  with  acetate  of 
copper.    French  statistics  show  that  sul- 
phate  and  acetate  of  lead  rank  third  among 
substances  employed  iu  criminal  poisoning. 


NOTES. 

Mr.  Jabez  Hooa,  the  eminent  English 
inicroscopist,  in  a  recent  paper  ealla  atten- 
tion to  certain  "  errors  of  interpretation  "  to 
which  raicroscopists  are  liable  in  examining 
the  scales  of  insects  and  other  minute  ob- 
Jeota.  Some  such  "  errors  of  interpretation  " 
were  pointed  out  by  Mr.  John  Mich»'1<  in  the 
ifONTULT  two  years  ago,  but  bis  statements 
were  at  the  tiine  oalled  In  qaeeUon  by  mi- 
oroscopists  inTstiovs  portions  of  this  ooon- 


try.  Mr.  Hogg  himself,  when  these  errors 
were  first  pointed  out  In  the  London  If  iero- 

scopical  Society  by  Dr.  Piggott.  cxpn  ssed 
the  opinion  that  the  latter  was  laboring  unp 
der  a  mistake.  Later,  howerer,  he  was 
convinced  of  the  correctness  of  Pirrgott's 
views,  and  now  oonfinns  them  with  his  own 
observations. 

A  paitssuRS  of  forty  to  one  hundred 
and  twenty  atmospheres  haa  been  found  by 
Quincke  to  be  incapable  of  forcing  a  per- 
ceptible quantity  of  carbonic-acid  or  hydro- 
gen gas  through  a  glass  wall  1.0  millimetre 
m  tUckness,  during  a  period  (tf  fifteen  years. 

A  MOMumnr  to  Liebig  was  nnveiled  at 

Darmstadt,  his  native  town,  on  Miiy  12th, 
the  seventy.fourth  anniversary  ot  his  birth. 

Div.i),  in  Berlin,  on  March  29lh,  Alexan- 
der liraun,  Professor  of  Botany  in  the  Uni- 
versity of  Berlin,  aged  seventy-two  years. 
In  a  brief  notice  of  his  life  I*rofePsor  Asa 
Gray  says :  Uia  intiuence  as  a  teacher  is 
said  to  hsTe  been  great ;  as  an  faiveatigator, 
he  stood  in  the  first  rank  among  the  bota- 
nists of  our  time ;  as  a  man,  his  simple,  ear- 
nest, and  txansparen^y  truthfnl  character 
won  the  admiration  and  love  of  all  who 
knew  him."  With  Braun's  memoirs  on  the 
"  Arrangement  of  the  Scales  of  Una-Cones, 
etc."  (1880),  began  the  present  Itnowledjge 
of  pliyllotnxis.  Other  noteworthy  memoirs 
by  this  author  are  tliat  on  "  Rejuvenescence 
in  Nature,"  and  "  The  Vegetable  Individual 
in  its  Relation  to  Sjiocics,"  both  of  which 
have  been  translated  into  English. 

TfTE  residual  chnrcnal,  after  lixiviation 
of  destructively  distilled  sea-weed,  possesses 
an  extrsordluary  power  of  absorptfon  and 

dk'odorization.  Ac*  onling  to  Mr.  E.  C.  C. 
Stanford,  its  composition,  is  about  midway 
between  that  from  wood  and  tiiat  fttm  bone, 
in  the  proportion  of  carbon ;  but  it  is  more 
neorly  like  the  latter,  from  which  it  differs 
in  containing  more  carbon  and  carbonates 
of  calcium  and  magnesium,  and  less  phos- 
phates. It  can  be  obtained  at  one>fourUl  the 
price  of  any  oiber  charcoal. 

Mention  is  made,  in  Land  and  WateVf  of 
a  singular  hybrid,  the  progeny  of  a  barn- 
yard coek  and  a  common  duck.  The  body 
of  the  hybrid  is  like  that  of  a  duck,  but  tlie 
feet,  which  have  three  front  claws  and  a  ru- 
dimentaiy  back  one,  are  not  webbed,  and 
tlie  upper  mandible  is  that  of  a  fowl,  extend- 
ing only  half  the  length  of  the  lower,  which 
is  thiiA  of  a  duck,  the  singular  Ibnnation 
canshig  great  difficulty  in  foetog. 

A  WRITKR  in  the  American  Nahiralht 
cites  the  following  instance  of  carnivorous 
habits  in  the  red-headed  woodpecker:  In 
the  summer  of  1876  a  man  in  Humboldt 
County,  Iowa,  raised  a  large  number  of  black 
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Cavuga  ducks.  Wlitte  the  birdi  were  still 
very  } ouog,  ittsoy  of  them  disappeared,  and 

the  bodies  of  several  were  fdund  with  the 
brains  piekeii  out.  On  watching  carefully, 
a  fed-headed  woodpecker  was  caught  in  the 
act.  He  killed  th*-  tender  dtickling  with  a  ' 
single  blow  on  tlie  bead,  and  then  picked 
out  and  ate  the  tMraios. 

Thk  "Transactions"  of  the  Ameiicau 
Sodety  of  Civil  Engineers  for  May  oontains 

an  article  on  "  Approximate  Petermination 
of  Stresses  in  the  £jre-Bar  Uead,"  b>  W.  H. 
Burr;  mfarates  of  meetings ;  an  Interesting 
letter  written  by  (leneral  Philip  Scljuyler  in 
17dU,  giving  bis  opinion  of  a  plan  proposed 
by  Dr.  Brown  for  supplying  this  city  with 
irster  from  the  Bronx  RiTer;  and  a  list  of 
new  books  on  engineering  .uid  technology, 
besides  other  matten  of  iiiU;rebt  to  eugi- 
nesrs. 

Mr.  MgNab,  of  the  Edinburgh  Botanical 
Society,  states  that  the  past  npriag  in  Scot-  ; 
liind  was  more  bsiekward  than  any  other 

during  the  hist  t\\  tut v-eight  years. 

Hatuio  measured  tho  red  blood-cor- 
pusdes  of  men  bdonging  to  fourteeo  differ- 
ent raci's  or  nationalities.  Dr.  Richardson, 
of  Philadelphia,  found  the  avc  ra^^e  diameter 
to  be  of  an  inch,  the  uiuxnuutu  diam- 
eter being  n^T>  wd  the  minimom  ^lAnr* 

Tn  **  hard  glass  "  manu&ctared  by 
Sirens,  of  Dresden,  by  means  of  hydraulic 
pressure,  is  said  to  he  stronger  than  Bastie's 
glass,  in  the  proportion  of  five  to  three.  Its 
fracture,  aocording  to  the  EnglUh  Mechanic^ 
is  fibrous,  not  crystalline.  Besides  being 
stronger,  it  is  also  cheaper  than  Bastie's 
tempered  **  fHasB ;  and,  unUke  the  latter, 
shoots  (»r  till'  t^reHlon  glaas  oftn  be  cut  to 
any  size  with  the  diamond. 

Tnr.  number  of  blind  pei-sons  per  100,000 
of  the  population  of  Bavaria  is  52 ;  of  the 
United  States,  6S;  Pmssfa,  B8;  Belghim, 

66;  Switzerland,  77;  Swed*  n,  ;  France, 
84;  Norway,  184.  The  number  of  insane, 
eretins,  and  idiots,  is,  in  Bavaria,  110  per 
100,000;  in  the  United  States,  160;  Scot- 
land, 18r. ;  France,  288;  Switzerland,  8oo; 
Wiirleniberi:,  312;  Norway,  340.  Of  deaf-  | 
mutes  the  United  States  have  45  per  lOO,- 
000;  Belgium,  4rt;  Bavaria,  R8;  France^ 
58  \  Saxony,  60 ;  Switzerland,  245. 

TRAnF.  commerce,  ifl  usually  considered 
one  of  the  chief  influences  favoring  civilisa- 
tion ;  yet,  according  to  Mr.  James  Irrine, 
it  has  the  contrary  eflfect  in  Africa.  Every 
native  is  a  trader  from  the  day  of  his  birth, 
and  the  cultivation  of  the  soil  is  utterly 
neglected.  The  buying  and  selling  of  pelm- 
oil,  palm-kernel8,  and  a  few  minor  products, 
give  them  really  all  they  require,  and  they 
esanot  Iw  stimiUated  to  fivdier  eswlion. 


LaxoKSOT,  in  a  communication  to  the 
Paris  Academy  of  Sciences,  calls  attention 
to  the  antiseptic  properties  of  bichromate 
of  potassa.  According  to  him,  one  per  cent, 
of  the  bichromate  in  water  abeolotdj  pre^ 
vent'^  putrefaction  in  all  animal  and  vege- 
table substances.  After  meat  has  stood  in 
ibe  solution  for  a  few  months  It  resembles 
gutta  percha,  and  medals  have  bein  struck 
from  it;  but  it  becomes  poisonous,  and 
even  dogs  refuse  to  eat  it.  This  antiseptic 
will  doubtless  be  of  ^rest  \9»  tot  the  pien- 
ennation  of  natnrml-historj  specimens. 

A  SIMPLE  and  ingenious  contrivance  for 
drawing  liquids  from  carboys  is  desciil'cd 
in  La  Mature.  It  cou&ists  of  two  tubes 
pssiing  ioto  the  carboy  through  the  Btop> 
per,  01^  of  the  tubes  sert'itig  as  a  siphon, 
and  tlie  other  as  a  means  of  increasing  the 
air.preiB«re  vtw  tte  fiqjuid.  At  Its  outer 
extremity  the  siphon  has  attached  to  it  a 
short  section  of  rubber  or  gutta-percha 
tube,  which  may  be  compressed  by  a  clamp. 
To  flU  the  siphon,  a  person  blows  through 
the  short  tube,  with  the  clamp  relajceti. 
When  sulhcieut  liquid  is  drawn  ofL  the 
elamp  is  allowed  to  eompress  the  walls  of 
the  ^sstic  tube,  stopping  the  How. 

In  ft  Isto  report  on  tlie  orlgbi  cf  tbe 

skin-disease  known  as  Delhi  boil,  or,  as  it 
has  been  latelv  named  from  its  wide  distri- 
bution In  the  feast.  Oriental  sore,  Drs.  Lewis 
and  Cunningham  reject  the  view  that  the 
affection  is  attribtitable  to  parasitic  agency. 
From  extended  ot^servations  in  widely-sep- 
arated distriets  they  are  led  to  sseriM  tlio 
disease  to  the  use  of  well-waters  that  con- 
tain a  large  quantity  of  salts,  and  are  ex* 
tremely  lim6.  b  Egypt,  Aria  VInor,  md 
Syria,  where  the  sore  jin  vails,  the  will- 
waters  are  notoriously  brackish,  agreeing 
in  this  with  many  stations  in  India,  where 
the  disesae  is  also  {weTslent 

Dr.  C.  a.  Brkssa,  deoessed  in  1885,  bo- 
queathed  all  bis  property  to  the  Turin  Acad* 
Cray  of  Sciencfs,  the  net  interest  to  be  given 
every  two  years  as  a  prize  for  the  best  work 
done,  dnraig  the  prerloos  four  ycersi,  in 
physics,  natural  history,  chemistry,  physi> 
ology,  pathology,  geology,  history,  geogra- 
phy, or  ststisties.  The  mnd  is  now  antii. 
able,  and  the  first  award  will  bo  made  two 
years  hence.  The  competition  will  be  open 
to  the  whole  world,  and  the  prize  will 
amount  to  about  $2,600. 

Voua  render  to  the  ftnner  and  gardener 

very  considerable  service  at  littK-  or  no  cost 
— the  damage  they  do  being  more  than  com- 
pensated by  the  destruction  of  worms  and 
grubs.  When  they  have  eaten  all  the  grabs 
and  worms  in  a  certain  place.  they  emiirrnte 
to  another,  and  there  repeat  their  gratui- 
tous work. 
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DXJOnOK  has  greatly  predominated  over  dedaetion  throughout 


-L  the  foregoing  chapters;  and  readers  who  haye  )»ome  in  mmd 
that  Part  n.  closet  with  a  proposal  to  interpret  sooial  phenomena 
deductively,  may  infer  either  that  this  intention  has  been  lost  sight  of, 
or  that  it  has  proved  impracticable  to  deal  with  the  facts  of  domestic 
life  otherwise  than  by  empirical  gcneraliaation.  On  gathering  to- 
gether the  threads  of  this  argument,  however,  we  shall  find  that  the 
chief  conclusions  forced  on  us  by  the  evidence  are  those  which  Evo- 
lution implies. 

We  have  first  the  fact  that,  little  as  it  might  have  been  expected, 
the  genesis  of  the  family  fulfills  the  law  of  Evolution  under  its  lead- 
ing aspects.  In  the  rudest  social  groups  notbiug  to  be  called  mar- 
riage exists :  the  unions  of  the  sexes  are  extremely  incoherent.  Fam- 
ily groups,  consisting  of  mothers  and  such  few  children  as  can  be 
reared  without  permadent  paternal  assistance,  are  necessarily  small 
and  soon  dissolve :  integration  is  slight.  Within  each  group  the  re- 
lationships are  less  definite ;  since  the  children  are  mostly  half-broth- 
ers or  hdf-sisters,  and  the  paternity  is  often  uncertain.  From  such 
primitive  families,  thus  small,  incoherent,  and  indefinite,  there  arise, 
in  conformity  with  the  law  of  Evolution,  divergent  and  redivergent 
types  of  families — some  characterised  by  a  mixed  polyandry  and 
polygyny ;  some  that  are  polyandrous,  differentiating  into  tlie  fraternal 
and  non-fhitemal ;  some  that  are  polygynons,  differentiating  into 
those  composed  of  wives  and  those  composed  of  a  legitimate  wife  and 
concubines ;  some  that  are  monogamous,  among  which,  besides  the 
ordinary  form,  there  is  the  aberrant  form  distinguished  by  a  wife 

'  Concluaion  to  the  chapters  on  "  The  Domestic  Relations,"  which  complete  vol.  i.  of 
tbe  «•  Principles  of  Sooiology." 
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married  only  for  a  part  of  each  week.  Of  tbeae  genera  and  apeciee 
of  families,  those  varietiea  which  are  found  in  advanced  societies 
are  the  most  coherent,  most  definite,  most  complex.  Not  to  dwell  mi 
intermediate  types,  we  see,  on  oontrasting  with  the  primitive  kind  of 
family  group  that  highest  kind  of  ftmily  group  which  ciYifixed  peo- 
ples present,  how  relatively  high  ia  its  degree  of  evolntion.  The 
marital  relation  has  become  perfectly  definite ;  it  has  become  extreme- 
ly coherent — commonly  lasting  for  life ;  in  its  initial  form  of  parents 
and  children  it  has  grown  largcr^the  nnmber  of  children  reared  by 
savages  being  comparatively  small ;  in  its  derived  form,  comprehend- 
ing grandchildren,  great-grandchildren,  etc.,  all  so  connected  as  to 
form  a  definable  cluster,  it  has  grown  relatively  large ;  and  this  large 
cluster  consists  of  members  whose  relationships  are  very  heteroge- 
neous. 

Again,  the  developing  human  family  fhlfiUs,  in  increasing  degrees, 
those  traits  which  we  saw  at  the  outset  are  traits  of  the  successively- 
higher  forms  of  reproductive  arrangements  throughout  the  animal 
kingdom.  Maintenance  of  species  being  the  end  to  which  mainte- 
nance of  indiyidual  lives  is  necessarily  subordinated,  we  find,  as  we 
ascend  in  the  scale  of  being,  a  diminishing  sacrifice  of  individual  lives 
in  the  achievement  of  this  end ;  and,  as  we  ascend  through  the  suc- 
cessive grades  of  societies  with  their  successive  grades  of  family,  we 
find  a  further  progress  In  the  same  direction.  Human  races  of  the 
lower  types,  as  compared  with  those  of  the  higher,  show  us  a  greater 
sacrifice  of  the  adult  individual  to  the  species ;  alike  in  the  brevity  of 
that  stage  which  precedes  reproduction,  in  the  relatively  heavy  tax 
entailed  by  the  rearing  of  children  under  the  conditions  of  savage 
life,  and  in  the  abridgment  of  the  period  that  follows :  women  espe- 
cially, early  bearing  children  and  exhausted  by  the  toils  of  maternity, 
having  a  premature  old  age  soon  cut  short.  In  superior  family  types 
there  is  also  less  sacrifice  of  juvenile  life:  infanticide,  which  in  the 
poverty-stricken  groups  of  primitive  men  is  dictated  by  the  necessi- 
ties of  Bocial  Relf-preserv alien,  becomes  rarer;  and  juvenile  mortality 
otherwise  caused  decreases  at  the  same  time.  Further,  along  with 
the  diminishing  sacrifice  of  adult  life,  there  goes  an  increasing  com- 
pensation for  the  sacrifice  that  has  to  be  made:  more  prolonged  and 
Iiii^her  pleasures  are  taken  in  rearing  progeny.  Instead  of  states  in 
whicli  children  nre  early  left  to  provide  for  themselves,  or  in  which, 
as  among  Husluneii,  fathers  and  sons  quarreling  try  to  kill  one  an- 
other, or  in  whicli,  as  r>urt<)n  says  of  the  East  Africans,  "  when  child- 
hood is  past,  the  father  and  son  become  natural  enemies,  after  the 
manner  of  wild  beasts,"  there  comes  a  state  in  which  keen  interest 
in  the  welfare  of  cliildren  extends  throughout  parental  life.  And 
then  to  this  pleasurable  care  of  ofispring,  increasing  in  duration  as 
the  family  develops,  has  to  be  added  an  entirely  new  factor — the 
reciprocal  pleasurable  care  of  parents  by  offspring ;  a  factor  which, 
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feeble  where  the  family  is  rudimentary  and  gaining  strength  as  the 
family  develops,  serves  in  another  way  to  lessen  the  eacritiee  of  the 
individual  to  the  maintenance  of  the  species,  and  begins,  contrari- 
wise, to  make  the  maintenance  of  the  species  conduce  to  the  more 
prolonged  life,  as  well  as  to  the  higher  life,  of  the  individual. 

A  fact  not  yet  named  remains.  Evolution  of  the  higher  types  of 
family,  like  evolution  of  the  higher  types  of  society,  has  gone  hand- 
in-hand  with  evolution  of  humau  intelligence  and  feeling.  The  gen- 
eral truth  that  there  exists  a  necessary  connection  between  the  nature 
of  the  social  unit  and  the  nature  of  the  social  aggregate,  and  that 
each  continually  moulds  and  is  moulded  by  the  other,  is  a  truth  which 
holds  of  domestic  organization  as  well  as  of  political  organizatioji. 
The  ideas  and  sentiments  which  make  possible  any  more  advanced 
phase  of  associated  life,  whether  in  the  family  or  in  the  state,  imply  a 
preceding  phase  by  the  experiences  and  discipline  of  which  they 
were  acquired;  and  these,  again,  a  next  preceding  phase;  and  so 
from  the  beginning.  On  turning  to  the  last  part  of  the  "  Princij)les 
of  Psychology"  (edition  of  1872),  containing  chapters  on  "  Develop- 
ment of  Conceptions,"  "Sociality  and  Sympathy,"  "Ego-Altruistic 
Sentiments,"  "  Altruistic  Sentiments,"  the  reader  will  find  it  shown 
how  the  higher  forms  alike  of  intellect  and  feeling,  made  possible 
only  by  the  social  environment,  evolve  as  this  environment  evolves — 
each  increment  of  advance  in  the  one  being  followed  by  an  increment 
of  advance  in  the  other.  And  carrying  out  this  doctrine  he  will  see 
that  since  altruism  plays  an  important  i>art  in  developed  family  life, 
the  higher  domestic  relations  have  become  possible  only  as  the  adapta- 
tion  of  man  to  the  social  state  has  progressed.^ 

In  considering  deductively  the  connections  between  the  forms  of 
domestic  life  and  the  forms  of  social  life,  and  in  showing  how  these 
are  in  each  type  of  society  related  to  one  another  because  jointly 
related  to  the  same  type  of  individual  character,  it  will  be  convenient 
to  deal  simultaneously  with  the  marital  arrangement,  the  family  struct- 
ure, the  status  of  women,  and  the  status  of  children. 

Primitive  life,  cultivating  antagonism  to  prey  and  enemies,  brute 
or  human — daily  yielding  the- egoistic  satisfaction  of  conquest  over 
alien  beings  which  prove  to  be  weaker,  daily  gaining  pleasurt-  from 
acts  which  entail  pain — maintains  a  type  of  nature  which  generates 
coercive  rule,  social  and  domestic.  Brute  strerjgth  glorying  in  the 
predominance  which  brings  honor,  and  unchecked  by  regard  for  others' 
welfare,  seizes  whatever  women  fancy  prompts,  adding  to  them  and 
changing  them  at  will.   And  children,  at  the  mercy  of  this  utter  self- 

*  As  indaded  in  the  general  theory  of  the  tdaptation  of  oigenio  beings  to  their  cir> 

cumstances,  this  doctrine  that  the  human  mind,  especially  in  its  moral  traits,  is  moulded 
by  tho  social  «tnto,  porvndes  xorial  atatiet ;  and  is  etpecitllj  insisted  upon  in  tlie  chapter 
entitled  "  General  ConaideratioDS." 

/' 
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ishness,  are  preserved  only  when  and  as  far  as  the  instinct  of  parent- 
hood predominates.  Clearly,  then,  weakness  of  the  marital  relation, 
in<lefinitc  iiicolierent  forms  of  family,  harsh  treatnu  nt  of  women,  and 
infanticide,  are  iuevitable  coDcomitants  of  miiitraucy  in  iu  extreme 
form. 

The  advance  from  these  lowest  social  groups,  hardly  to  be  called 
societies,  to  c^roups  that  are  larger,  or  have  more  structure,  or  both, 
implies  increased  cooperation.  This  cor)peration  may  be  compulsory 
or  voluntary,  or  it  may  be,  and  usually  is,  partly  the  one  and  partly 
the  other.  We  have  seen  that  great  militancy  implies  predominance 
of  compulsory  cooperation,  and  that  great  industrialness  implies  pre- 
dominance of  voluntary  cooperation.  Here  we  have  to  observe  that 
it  is  deductively  manifest,  as  we  have  fouml  it  inductively  true,  that 
the  accompanying  domestic  reluiioDS  are  in  each  case  cougruooB  with 
the  necessitated  social  relations. 

The  individual  nature  which  exercises  that  despotic  control  and 
submits  to  that  extreme  subjection  implied  by  pronounced  militancy 
in  developing  societies,  no  less  than  the  fostering  of  egoism  and  re- 
pression of  sympathy  by  a  life  devoted  to  war,  ipevitably  determines 
the  arrangements  within  the  household  as  it  does  the  arrangements 
without  it.  Hence  the  disregard  of  women's  claims  shown  in  stealing 
and  buying  them  ;  hence  the  inequality  of  status  between  the  sexes 
entailed  by  polygyny  ;  hence  the  use  of  women  as  laboring  slaves ; 
hence  the  life  and  death  power  over  wife  and  child;  and  hence  that 
constitution  of  the  family  which  subjects  all  its  members  to  the  eldest 
male. 

Conversely,  the  type  of  individual  nature  developed  by  voluntary 
co&peration  in  societies  that  are  predominantly  industrial,  whether 
they  be  peaceful,  simple  tribes,  or  nations  that  have  in  great  measure 
outgrown  militancy,  is  %  relatively-altruistic  nature.  The  daily  habit 
of  exchanging  services,  or  giving  products  representing  work  done 
for  money  representing  work  done,  is  a  habit  of  seeking  such  egoistic 
satisfaction  as  allows  like  egoistic  satisfactions  to  those  dealt  with. 
There  is  an  enforced  respect  for  others'  claims ;  there  is  an  aooom- 
panying  mental  representation  of  their  claims  implying,  in  so  far, 
fellow-feeling;  and  there  is  an  absence  of  those  repressions  of  fellow- 
feeling  involyed  by  coercion.  Necessarily,  the  type  of  character  thus 
cultivated,  while  it  modifies  social  actions  and  arrangements,  modifies 
also  domestic  actions  and  amngemeiits.  The  discipline  which  brings 
greater  recognition  of  the  claims  of  fellow-men  brings  greater  reoog- 
nttion  of  the  claims  of  women  and  children.  The  practice  of  con- 
sulting the  wills  of  those  with  whom  there  is  cooperation  outside 
the  household,  brings  with  it  the  practice  of  consulting  the  wills  of 
those  with  whom  there  is  cooperation  innde  the  household.  The 
marital  relation  becomes  changed  from  one  of  master  and  subject 
into  one  of  approximately-equal  partnership;  while  the  bond  becomes 

\ 

Digitized  by  Google 


DOMESTIC  BETROSFECT  AND  PROSPECT.  517 


less  that  of  legal  authority  and  more  that  of  alfection.  The  parental 
and  filial  relation  ceases  to  be  a  tyranny  which  sacritices  child  to  par- 
ent, and  becomes  one  in  which,  rather,  the  will  of  the  parent  subordi- 
nates itself  to  the  welfare  of  the  child. 

Thus  the  results  deducible  from  the  natures  of  militancy  and  iu- 
dustrialness  correspond  wit4i  those  which  we  have  found  are,  as  a 
matter  of  fact,  exhibited.  And,  as  implying  the  directness  of  the 
alleged  connections,  I  may  here  add  an  instance  showing  lliat  in  the 
same  society  the  domestic  relations  in  the  militant  part  retain  the 
militant  character,  while  the  domestic  relations  in  the  industrial  part 
are  beginning  to  assume  the  industrial  character.  Commenting  on 
the  laws  of  inheritance  in  ancient  France,  as  affecting  children  of 
different  sexes  and  different  ages,  Konigswartcr  remarks  that  "it  is 
always  the  feudal  and  noble  fivmilies  which  cling  to  the  principle  of 
inequality,  while  the  ideas  of  equality  j)enetrate  everywhere  into  the 
roturi^res  and  hourgpoises  families.''  Similarly  Thierry,  speaking  of 
a  new  law  of  the  thirteenth  century,  equalizing  rights  of  property  be- 
tween the  sexes  and  among  children,  says :  "  This  law  of  the  iowr- 
geoisie,  opposed  to  that  of  the  nobles,  was  distinguished  from  it  by 
its  very  essence.    It  had  for  its  basis  natural  equity." 

And  now  we  come  to  the  interesting  question,  "  What  may  be  in- 
ferred respecting  the  future  of  the  domestic  relations  ?  "  We  have 
seen  how  the  law  of  evolution  in  general  has  been  thus  far  fulfilled  in 
the  genesis  of  the  family.  W^e  have  also  seen  how,  during  civilization, 
there  has  been  carried  still  further  that  conciliation  of  the  interests  of 
the  species,  of  the  parents,  and  of  the  otlspring,  which  has  been  going 
on  throughout  organic  evolution  at  large.  Further,  we  have  noted 
that  these  higher  traits  in  the  relations  of  the  sexes  to  one  another 
and  to  children,  which  have  accompanied  social  evolution,  have  been 
made  possible  by  those  higher  traits  of  intelligence  and  feeling  pro- 
duced by  the  experiences  and  disciplines  of  progressing  social  states. 
And  we  have,  lastly,  observed  the  connections  between  special  traits 
80  acquired  and  special  types  of  social  structure  and  activity.  Assum- 
ing, then,  that  evolution  will  continue  along  the  same  lines,  let  us 
consider  what  further  changes  may  be  anticipated. 

It  is  first  inferable  that,  throughout  times  to  come,  the  domestic 
relations  of  different  peoples  inhabiting  different  parts  of  the  earth 
will  continue  to  be  unlike.  We  must  beware  of  supposing  that  de- 
veloped societies  will  become  universal.  As  with  organic  evolution, 
so  with  super-organic  evolution,  the  production  of  higher  forms  docs 
not  involve  extinction  of  all  lower  forms.  As  superior  species  of 
animals,  while  displacing  certain  interior  species  that  compete  with 
them,  leave  many  other  inferior  species  in  possession  of  inferior  habi- 
tats, so  the  superior  types  of  societies,  while  displacing  those  inferior 
types  occupying  localities  they  can  utilize,  will  not  displace  inferior 
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ty])C'S  inhabiting  barren  or  inclement  localities.  Civil izoJ  peoples  are 
unlikely  to  expel  the  Estpiinunix.  The  Fiugians  will  prohubly  sur- 
vive, because  tlieir  island  cannot  support  a  civilized  po[)ulation.  It  is 
questionable  whether  the  groups  of  wandering  Seniiles  who  have  for 
these  thousands  of  years  occupied  Kastern  deserts  will  be  extrudcJ 
by  societies  of  higher  kinds.  And  perhajts  many  steaming  malarious 
regions  in  the  tropics  will  remain  unavailable  by  races  capable  of 
much  culture.  Hence  the  domestic,  as  well  as  the  social,  relations 
proper  to  the  lower  varieties  of  num  are  not  likely  to  become  extinct. 
Polyandry  may  survive  iu  Thibet;  l>olygyny  may  prevail  throughout 
the  future  in  jiaits  of  Africa  ;  and,  among  the  remotest  groups  of  hy- 
perl)oreaus,  mixed  and  irregular  relations  of  the  sexes  will  probably 
continue. 

It  is  possible,  too,  that  in  certain  regions  militancy  may  persist, 
and  that  along  with  the  jiolitical  relations  natural  to  it  there  may  sur- 
vive the  domestic  relations  natural  to  it.  Wide  tracts,  such  as  those 
of  Xortheastern  Asia,  unable  to  support  po})ulations  dense  enough  to 
form  industrial  societies  of  advanced  types,  will  perliaps  remain  the 
habitats  of  societies  having  those  imperfect  forms  of  state  and  familj 
which  go  along  with  otiensive  and  defensive  activities. 

Omitting  such  surviving  inferior  types,  we  may  here  limit  our- 
selves to  types  carrying  further  the  evolution  which  civilized  nations 
now  show  us.  Assuming  that  among  these  industrialism  will  increase 
and  militancy  decrease,  we  have  to  ask  what  are  the  domestic  rela- 
tions likely  to  coexist  with  complete  industrialism. 

The  monogamio  form  of  the  sexual  relation  is  manifestly  the  uUi- 
mftte  form;  and  any  changes  to  be  anticipated  must  be  in  the  direc- 
tion of  completion  and  extension  of  it.  By  observing  wliat  possibili- 
ties there  are  of  greater  divergence  from  the  arrangements  and  habit« 
of  the  past,  we  shall  see  what  modifications  are  probable. 

Many  acts  that  are  normal  with  the  unciyilized  are,  with  the  ciy- 
ilized,  transgressions  and  crimes.  Promiscuity,  once  unchecked,  has 
been  more  and  more  reprobated  as  societies  have  progressed ;  abduc- 
tion of  women,  originally  honorable,  is  now  criminal;  the  marrying 
of  two  or  more  wives,  allowable  and  creditable  in  inferior  societies,  hat 
become  in  superior  societies  felonious.  Hence,  future  evolution,  along 
lines  thus  far  followed,  may  be  expected  to  extend  the  monogande 
relation  by  extinguishing  promiscuity,  and  by  suppressing  such  crimes 
as  bigamy  and  adultery.  Dying  out  of  the  mercantile  element  in 
marriage  may  also  be  inferred.  After  wife-stealing  came  wife-por- 
chase;  and  then  followed  the  usages  which  made,  and  continue  to 
make,  considerations  of  property  predominate  over  considerations  of 
personal  preference.  Clearly,  wife-purchase  and  husband-purcbase 
(which  exists  in  some  semi-civilized  societies),  though  they  have  lost 
their  original  gross  forms,'  persist  in  disguised  forms.  Already  scHue 
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diaapproTal  of  those  who  marry  for  money  or  position  is  expressed; 
and  this,  growing  stronger,  may  be  expected  to  purify  the  monogamio 
onion  by  making  it  in  all  cases  real  instead  of  being  in  some  cases 
nominaL 

As  monogamy  is  likely  to  be  raised  in  character  by  a  ublio  sen- 
timent requiring  that  the  legal  bond  shall  not  be  entered  into  unless 
it  represents  the  natural  bond,  so,  perhaps,  it  may  be  that  mainte- 
nance of  the  legal  bond  will  come  to  be  held  improper  if  the  natural 
bond  oeases.  Already  increased  facilities  for  obtaining  divorce  point 
to  the  probability  that^  whereas,  in  those  early  stages  during  which 
permanent  monogamy  was  being  evolyed,  the  union  by  law  (originally 
the  act  of  purchase)  was  regarded  as  the  essential  part  of  marriage,  and 
the  union  by  affection  as  non-essential,  and  whereas  at  present  the 
anion  by  law  is  thought  the  more  important  and  the  union  by  affection 
the  less  important,  there  will  come  a  time  when  the  union  by  affec- 
tion will  be'  held  of  primary  moment  and  the  union  by  law  as  of 
secondary  moment :  whence  reprobation  of  marital  relations  in  which 
the  union  by  affection  has  dissolved.  That  this  conclusion  will  seem 
unacceptable  to  most  is  probable— I  may  say,  certain.  In  passing 
judgment  on  any  modified  arrangement  suggested  as  likely  to  arise 
hereafter,  nearly  all  err  by  considering  what  would  be  likely  to  result 
from  the  supposed  change,  all  other  things  remaining  unchanged. 
But  other  things  must  be  assumed  to  have  changed  pari  panu. 
Those  higher  sentiments  accompanying  union  of  the  sexes,  which  do 
not  exist  among  primitive  men,  and  were  less  developed  in  early 
European  times  than  now  (as  is  shown  in  the  contrast  between  an- 
oient  and  modem  literatures),  may  be  expected  to  develop  still  more 
as  decline  of  militancy  and  increase  of  industrialness  foster  altruism; 
for  sympathy,  which  is  the  root  of  altruism,  is  a  chief  element  in  these 
sentiments.  Moreover,  with  an  increase  of  altruism  must  go  a  de- 
crease of  domestic  dissension.  Whence,  simultaneously,  a  strength- 
ening of  the  moral  bond  and  a  weakening  of  the  forces  tending  to 
destroy  it»  So  that  the  changes  which  may  further  focilitate  divorce 
under  certain  conditions  are  changes  which  will  make  those  condi- 
tions more  and  more  rare. 

There  may,  too^  be  anticipated  a  strengthening  of  that  ancillary 
bond  constituted  by  joint  interest  in  children.  In  all  societies  this  is 
an  important  &otor,  and  has  sometimes  great  effect  among  even  rude 
peoples.  Falkner  remarks  that  although  the  Patagonian  marriages 
**are  at  will,  yet  when  once  the  parties  are  agreed,  and  have  children, 
they  seldom  forsake  each  other,  even  in  extreme  old  age.'*  And  this 
iisotor  must  become  more  efficient  in  proportion  as  the  solicitude  for 
children  becomes  greater  and  more  prolonged,  as  we  have  seen  that  it 
does  with  progressing  civiliaation,  and  must  continue  to  do. 

But  leaving  open  the  question  what  modifications  of  monogamy, 
oonducing  to  increase  of  real  cohesion  rather  than  nominal  cohesion, 
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are  likely  to  Qriso,  tlicrc  is  one  conclusion  wc  muv  tlraw  with  certainty. 
Recurring  to  the  tfiroe  ends  to  l>e  subserved  in  tlic  order  of  their  im- 
portance— welfare  of  species,  welfare  <»f  offspring,  welfare  of  parents — 
and  seeing  that,  in  the  stages  now  reached  by  civilized  peoples,  wel- 
fare of  species  is  effectually  secured  in  so  far  as  maintenance  of  num- 
bers is  concerned,  the  implication  is  that  welfare  of  offspring  must 
hereafter  determine  tlie  course  of  domestic  evolution.   Societies  which  • 
from  generation  to  generation  produce  in  due  abundance  individuals 
who,  relatively  to  the  requirements,  are  the  best  physically,  morally, 
and  intellectually,  must  become  the  predominant  societies,  and  most 
tend  through  the  quiet  process  of  industrial  competition  to  replace 
other  societies.    Consequently,  marital  relations  which  favor  this  re- 
sult in  the  greatest  degree  must  spread,  while  the  prevftiliDg  senti- 
ments and  ideas  must  become  so  moulded  into  hannony  with  them 
that  other  lelations  will  be  condemned  as  inunoraL 

If,  still  guiding  oaraelvcs  by  obsers'ing  the  ooane  of  past  evolu- 
tion, we  ask  what  changes  in  the  «tottMof  women  may  be  anticipated, 
the  answer  must  be  that  a  further  approach  toward  equality  of  po- 
sition between  the  sexes  will  take  place.  With  decline  of  militanoj 
and  rise  of  industrialuess — with  decrease  of  compulsory  coOperatton 
and  increase  of  volantary  cooperation — with  strengthening  sense  of 
personal  rights  and  accompanying  sympathetic  regard  for  the  personal 
rights  of  others,  must  go  a  diminution  of  the  political  and  domestio 
disabilities  of  women,  until  there  remain  snch  only  as  differenoes  ol 
constitution  entaiL 

To  draw  inferences  more  specific  is  somewhat  hazardous:  proba- 
bilities and  possibilities  only  can  be  indicated.  While  in  some  direo- 
tions  the  emancipation  of  women  has  to  be  carried  further,  we  may 
suspect  that  in  other  directions  their  claims  have  already  been  pushed 
beyond  the  normal  limits.  If  from  that  stage  of  primitive  degrada- 
tion in  which  they  were  habitually  stolen,  bought  and  sold,  made 
beasts  of  burden,  inherited  as  property,  and  killed  at  will,  we  pass  to 
the  stage  America  shows  us,  in  which  a  lady  wanting  a  seat  stares  at 
a  gentleman  occupying  one  until  he  surrenders  it,  and  then  talcea 
it  without  thanking  htm,  we  may  infer  that  the  rhythm  traceable 
throughout  all  changes  has  carried  this  to  an  extreme  from  wluoh 
there  will  be  a  reoolL  The  like  may  be  said  of  some  other  cases : 
what  were  origbally  concessions  have  come  to  be  claimed  as  rights, 
and,  in  gaining  the  character  of  assumed  rights,  have  lost  much  of  the 
grace  they  had  as  concessions.  Doubtless,  however,. there  wiU  remain 
in  the  social  relations  of  men  and  women,  not  only  observances  of  a 
kind  called  forth  by  sympathy  of  the  strong  for  the  weak  irrespective 
of  sex,  and  still  more  called  forth  by  sympathy  of  the  stronger  eez  for 
the  weaker  sex,  but  also  observances  which  originate  in  the  wish, 
not  consciously  formulated  but  felt,  to  compensate  women  for  certain 
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disadvantages  entailed  by  their  constitutions,  and  so  to  equalize  the 

Uvea  of  tlie  sexes  as  far  as  possible. 

In  respect  of  domestic  power,  the  relative  position  of  women  will 
doubtless  rise ;  but  it  seems  improbable  tliat  absolute  equality  with 
men  will  be  reacht  d.  Legal  decisions  from  time  to  time  demanded 
by  marital  ditl'erences,  involving  the  question  which  shall  yield,  are 
not  likely  to  reverse  ail  past  decisions.  Evenly  though  law  may  bal- 
ance claims,  it  will,  as  the  least  evil,  continue  to  give,  in  case  of  need, 
supremacy  to  the  husband,  as  being  the  more  judicially-minded.  And, 
siinilarly,  in  the  moral  relations  of  married  life,  the  preponderance  of 
])ower,  resulting  from  greater  massiveness  of  nature,  must,  however 
unobtrusive  it  may  become,  continue  with  the  man. 

When  we  remember  that  up  from  the  lowest  savagery  civilization 
has,  among  other  results,  brought  about  an  increasing  exemption  of 
women  from  bread-winning  labor,  and  that  in  the  highest  societies 
they  have  become  most  restricted  to  domestic  duties  and  the  rearing 
of  children,  we  may  be  struck  by  the  anomaly  that  at  the  jiresent 
time  restriction  to  indoor  occupations  has  come  to  be  regarded  as  a 
grievance,  and  a  claim  is  made  to  free  competition  with  men  in  all 
out-door  occupations.  This  anomaly  is  traceable  in  part  to  the  abnor- 
mal excess  of  women  ;  and  obviously  a  state  of  things  which  excludes 
many  women  from  those  natural  careers  in  which  they  are  dependent 
on  men  for  subsistence  justifies  the  demand  fur  freedom  to  pursue 
independent  careers.  That  any  hinderances  standing  in  their  way 
should  be,  and  will  be,  abolished  must  be  admitted.  At  the  same  time 
it  must  be  contended  that  no  considerable  alteration  in  the  careers  of 
women  in  general  can  be,  or  should  be,  so  produced  ;  and,  further, 
that  any  extensive  change  in  the  education  of  women,  made  with  the 
view  of  fitting  them  for  businesses  and  professions,  would  be  miscliiev- 
ous.  If  women  comprehende<l  all  that  is  contained  in  the  domestic 
sphere,  they  would  ask  no  other.  If  they  could  see  all  that  is  im|)lied 
in  the  right  education  of  children,  to  a  full  conception  of  which  no 
man  has  yet  risen,  much  less  any  woman,  they  would  seek  no  higher 
function. 

That  in  time  to  come  the  political  status  of  women  may  also  be 
raised  to  something  like  equality  with  that  of  men,  seems  a  deduction 
naturally  accompanying  the  preceding  ones.  But  such  an  approxi- 
mate equalization,  normally  accompanying  a  social  structure  of  the 
completely  industrial  type,  is  not  a  normal  accompaniment  of  social 
types  still  partially  militant.  Just  noting  that  the  giving  to  men  and 
women  equal  amounts  of  political  power,  while  the  political  respon- 
sibilities entailed  by  war  fell  upon  men  only,  would  involve  a  serious 
inequality,  and  that  the  desired  equality  is  therefore  impracticable 
while  wars  continue,  it  may  be  contende<l  tliat  though  the  possession 
of  political  power  by  women  would  ])ossibly  improve  a  society  in 
which  state-regulation  had  been  brought  within  the  limits  proper  to 
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pure  in<lu>t liuli^ii),  it  would  injure  a  socii'ty  in  which  state-reguhition 
lias  tlic  w  idcr  range  cliaraclerizing  a  more  or  less  militant  type.  Sev- 
eral influences  would  cun*luce  to  retrogression.    The  greater  respect 
for  authority  and  weaker  sentiment  of  individual  Ireedom  character- 
izing  the  feminine  nature  would  tend  toward  the  maintenance  and 
multiplication  of  restraints,    Ahility  to  appreciate  special  and  imme- 
diate results,  joined  with  inability  to  appreciate  general  and  remote 
results,  characterizing  tlie  majority  of  men,  and  still  niore  character- 
izing women,  would,  if  women  had  power,  entail  increase  of  coercive 
measures  for  achieving  present  go(nl,  at  the  cost  of  future  evil  caused 
by  excess  of  control.    But  tliere  is  a  more  direct  reason  for  antici- 
pating mischief  from  the  exercise  of  political  power  hy  wonit-n,  while 
the  industrial  form  of  political  ngiilation  is  incomplete.    We  have 
seen  that  the  welfare  oi'a  society  recpiires  that  the  ethics  of  the  fam- 
ily an<l  the  ethics  of  the  state  shall  be  kept  distinct.    Under  tlie  one 
the  greatest  benetits  must  be  given  wlnre  the  merits  are  the  smallest; 
under  the  other  the  benefits  must  be  proportioned  to  the  merits :  for 
the  infant,  unqualitied  generosity  ;  for  the  adult  citizen,  absolute  jus- 
tice.   The  ethics  of  the  family  have  for  their  correlatives  the  parental 
instincts  and  sentiments,  which,  in  the  female,  are  qualified  in  a  smaller 
degree  by  other  feelings  than  in  the  male.    Already  these  emotions 
proper  to  parenthood,  as  they  exist  in  men,  lead  them  to  carry  the 
ethics  of  the  family  into  the  policy  of  the  state;  and  the  mischief 
resulting  would  be  increased  were  these  emotions,  as  existing  in  women, 
directly  to  influence  that  policy.    The  progress  toward  justice  in  so- 
cial arrangements  "would  be  retarded,  and  demerit  would  be  fostered 
at  the  expense  of  merit  still  more  than  now. 

But,  in  proportion  as  the  conceptions  of  pure  equity  become  clearer; 
as  fast  as  the  rkgime  of  voluntary  codperation  develops  to  the  full  the 
sentiment  of  personal  freedom,  with  a  correlative  regard  for  the  like 
freedom  of  others;  as  fast  as  there  is  approached  a  state  under  which 
no  restrictions  upon  individual  liberty  will  be  tolerated,  save  those 
which  the  equal  liberties  of  fellow-citizens  entail ;  as  fast  as  indus- 
trialism evolves  its  appropriate  political  agency,  which,  while  commis- 
sioned to  maintain  equitable  relations  among  citizens,  is  shorn  of  all 
those  powers  of  fortlier  regulation  proper  to  the  militant  type ;  so  fast 
may  the  extension  of  political  power  to  women  go  on  witliout  eviL 
The  moral  evolution  which  leads  to  concession  of  it  will  be  the  same 
moral  evolution  which  renders  it  harmless  and  probably  beneficial. 

No  yery  specific  conclusions  are  to  be  drawn  respecting  future 
changes  in  the  siatvM  of  children.  Parental  and  filial  relations,  less 
regulated  in  detail  by  law  and  custom  than  all  others,  have  more 
readily  changed  under  the  influence  of  changed  sentiments  and  ideas, 
and,  while  becoming  generally  liberalised,  have  become  so  fxt  yaried 
that  it  is  difllcult  to  characterise  them. 
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While  an  average  increase  of  juvenile  freedom  is  to  be  anticipated, 
there  is  reason  to  think  that  here  and  there  it  has  already  gone  too 
for.  I  refer  to  the  United  States.  '  Besides  in  some  cases  nndnly 
aabordinating  the  lives  of  adults,  the  degree  of  independence  there 
allowed  to  the  yonng  appears  to  have  the  effect  of  briDging  them  for- 
ward prematurely,  initiating  them  too  early  in  the  ezoitements  proper 
to  maturity,  and  so  tending  to  exhaust  the  interests  of  life  before  it  is 
half  spent.  Such  regulation  of  childhood  as  conduces  to  full  utilhsa- 
tion  of  childish  activities  and  pleasures,  before  the  activities  and  pleas- 
ures of  manhood  and  womanhood  are  entered  upon,  is  better  for  off* 
spring  at  the  same  time  that  it  is  better  for  parents. 

How  &r  is  parental  authority  to  go?  and  at  what  point  shall 
political  authority  check  it  ?  are  questions  to  be  answered  in  no  satis- 
ilsctory  way.  Already  I  have  given  reasons  for  thinking  tb&t  the 
powers  and  fhnctions  of  parents  have  been  too  far  assumed  by  the 
state ;  and  that  probably  a  reintegration  of  the  &mily  will  follow  its 
present  undue  disintegration.  It  seems  possible  that  from  the  early 
form  in  which  social  and  family  organiaations  are  compulsory  in  char- 
acter, we  are  [lassing  tlirough  semi-militant,  semi-industrial  phases,  in 
which  the  organizations  of  both  state  and  family  are  partly  compul- 
Bory,  partly  voluntary,  in  character ;  and  that,  along  with  complete 
social  reint^pration  on  the  basis  of  voluntary  couperation,  will  come 
domestic  reintegration  of  allied  kind,  under  which  the  life  of  the  fam- 
ily will  again  become  as  distinct  from  the  life  of  the  state  as  it  origi- 
nally was.  Still  there  remain  the  theoretical  difficulties  of  deciding 
how  far  the  powers  of  parents  over  children  may  be  carried ;  to  what 
extent  disregard  of  parental  responsibilities  is  to  be  tolerated ;  when 
does  the  child  cease  to  be  a  unit  of  the  family  and  become  a  unit  of 
the  state.  Practically,  however,  these  questions  will  need  no  solving ; 
since  the  same  changes  of  character  which  bring  about  the  highest 
form  of  family  will  almost  universally  prevent  the  rise  of  difficulties 
which  refult  from  characters  of  lower  types  proper  to  lower  socie- 
ties. 

Moreover,  there  always  remains  a  security.  Whatever  conduces 
to  the  highest  welfare  of  oflEspring  must  more  and  more  establish  itself 
through  the  replacing  of  children  of  inferior  parents  reared  in  inferior 
ways  by  children  of  better  parents  reared  in  better  ways.  As  lower 
creatures  at  large  have  been  preserved  and  advanced  through  the 
instrumentality  of  parental  instincts ;  and  as  in  the  course  of  human 
evolution  the  domestic  relations  originating  from  the  need  for  pro- 
longed care  of  offspring  have  been  assuming  higher  forms ;  and  as  the 
care  taken  of  offspring  has  been  becoming  greater  and  more  enduring ; 
we  need  not  donbt  that,  in  the  future,  along  with  the  more  altruistic 
nature  accompanying  a  higher  social  type,  there  will  come  relations 
of  parents  and  children  needing  no  external  control  to  insure  their 
weU-working. 
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One  further  possibility  of  domestic  evolution  remains.  TTie  last 
component  to  show  itself  among  the  feelings  which  hold  the  family  to- 
gether, the  care  of  parents  by  offsprini;,  is  the  one  which  has  most 
room  for  increase.  Absent  in  bnites,  small  among  primitive  men,  con- 
siderable among  the  partially  civilized,  and  tolerably  strontr  among  the 
best  of  those  around  us,  filial  affection  is  a  feeling  that  admits  of 
much  further  growth,  which  is  needed  to  make  the  cycle  of  domestic 
life  complete.  At  present,  the  latter  days  of  the  old  whose  married 
children  live  away  from  them  are  made  dreary  by  the  lack  of  those 
remaining  pleasures  to  be  derived  from  the  constant  society  of  dcv 
scendants  ;  but  the  time  will  come  when  this  evil  will  be  met  by  an  at- 
tachment of  adults  to  parents  which,  if  not  as  strong  as  that  of  a^ed 
parents  to  children,  approaches  it  in  strength. 

Further  development  in  this  direction  will  not,  liowevcr,  occur 
under  social  arrangements  which  partially  absolve  parents  from  tie 
care  of  offspring.  A  stronger  feeling  to  be  displayed  by  child  for 
parent  in  later  life  must  be  established  by  a  closer  intimacy  between 
parent  and  child  in  early  life.  No  sucli  higher  stage  is  to  be  reached 
by  walking  in  the  ways  followed  l»y  the  Chinese  for  these  two  thou- 
sand years.  We  shall  not  rise  to  it  by  imitating,  even  partially,  the 
sanguinary  Mexicans,  whose  children,  at  the  age  of  four,  or  somctinaes 
later,  were  delivered  over  to  ho  educated  by  the  priests.  We  shall 
not  improve  family  feeling  V)y  appronching  toward  the  arrangements 
of  the  Koo^^sa-Caffres,  among  whom  "  all  children  above  ten  or  eleven 
years  old  are  publicly  instructed  under  the  inspection  of  the  chief." 
This  latest  of  the  domestic  affections  will  not  be  fostered  by  retro- 
grading toward  customs  like  those  of  tlie  Andamanese,  and,  as  early  as 
possible,  changing  the  child  of  iho  family  into  the  child  of  the  tribe. 
Contrariwise,  such  a  progress  will  be  acliieved  only  in  proportion  as 
both  moral  and  intellectual  culture  are  carried  on  by  parents  to  an 
extent  now  rarely  attempted.  When  the  unfolding  minds  of  children 
are  no  longer  thwarted,  and  stunted,  and  deformed,  by  thf  mechan- 
ical lessons  of  stupid  teachers — when  instruction,  instea<l  of  giving 
mutual  pain,  gives  mutual  pleasure  by  ministering  in  proper  order  to 
faculties  which  are  severally  eager  to  appropriate  fit  knowledge  pre- 
sented in  fit  forms — when,  with  a  wide  diffusion  of  adult  culture, 
joined  with  rational  ideas  of  teaching,  there  goes  a  spontaneous  un- 
folding of  the  juvenile  mitul  such  as  is  even  now  occasionally  indi- 
cated by  exceptional  facility  of  acquisition — when  the  earlier  stages 
of  education  passed  through  in  the  domestic  circle  have  become,  as 
they  w'ill  in  ways  scarcely  dreamed  of  at  present,  daily  aids  to  tlje 
strengthening  of  sympathy,  intellectual  and  moral,  leaving  only  the 
more  special  cultures  to  be  carried  on  by  others;  then  will  the  latter 
days  of  life  be  smoothed  by  a  greater  filial  care^  reciprocating  the 
greater  parental  care  bestowed  in  earlier  liie. 
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ODD  FOJRMS  AMONG  FISUES. 

Br  Pmumob  8ANB0BN  T£NNBT. 

PROBABLY  there  is  no  group  of  animals — certainly  no  group  of 
vertebrates — ^tbat  exhibits  more  strange  and  even  monstrous 
forms  than  fishes. 

The  typical  fish,  we  may  well  believe,  is  some  such  form  as  the 
salmon,  or  the  cod,  or  the  bass,  or  an  average  of  these  and  their  nu- 
merous allies.  In  a  word,  the  ordinary  fishes  of  the  ocean,  lakes,  and 
streams,  give  us  essentially  the  true  idea  of  the  tj^jical  fish. 

But  what  remarkable  departui-es  from  these  ordinary  forms  do  we 


Fro.  1.— Sauiox,  introduced  here  m  an  example  of  a  typical  flsh. 


find  when  we  take  a  survey  of  the  whole  vast  group  of  animals  that 
are  called  fishes  ! 

Let  us  take  the  salmon  as  a  fair  8ani])lc  of  an  ordinary  fish,  and 
then  briefly  notice  a  few  of  the  strange  forms  to  which  the  name  is  ap- 
plied. 

If  we  look  at  tlie  rays  (Fig.  2),  we  see  "fishes"  wliose  width  is  so 
great  in  proportion  to  their  length,  tliat  in  giving  their  dimensions  it 
would  seem  to  be  quite  the  natural  tiling  to  j)ut  down  the  tcidth  as  the 
prominent  measurement  instead  of  the  length,  as  is  our  custom  in  the 
case  of  ordinary  fishes.  And  it  may  be  remarked  here  that  the  great 
relative  breadth  of  these  animals  is  connected  with  the  kind  of  move- 
ments which  they  exhibit  in  progression.  Instead  of  ordinary  swim- 
ming, these  animals  effect  locomotion  by  a  sort  of  flight  through  the 
waters;  and  hence  are  often  called  "sea-eagles,"  "sea-vampires,"  etc. 
They  all  belong  to  the  soa.  Some  of  the  rays  arc  of  wonderful  dimen- 
sions, although  the  ordinary  kinds  are  only  about  two  or  three  feet 
wide.  OiR'  was  taken  near  Messina  which  weighed  half  a  ton.  One 
taken  near  Barbadoes  is  said  to  have  been  so  large  that  it  required 
seven  yoke  of  oxen  to  draw  it !  Levaillant  tells  us  of  one  which  was 
thirty  feet  wide  and  twenty-five  feet  long;  and  Dekay  states  that 
one  of  these  monsters  of  the  dec])  has  been  known  to  seize  the  cable 
of  a  small  vessel  at  anchor,  and  draw  it  several  miles  with  great 
velocity  I 
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The  rays  have  the  mouth,  nostrils,  and  gill-openings,  on  the  under- 
side. Like  the  sharks,  they  are  without  gill-covers,  and  have  the  gills 
Hxed  by  both  mitrgins.  Their  teeth  differ  from  those  of  all  ordinary 


fishes,  being  of  a  definite  form,  bounded  by  |ilanes  symmetrioally  ar> 
ranged,  the  whole  forming  a  beantifal  mosaic  (Fig.  8), 

Remarkable  as  are  the  form  and  general  structure  of  the  rays,  as 
indicated  aboTe«  a  still  more  remarkable  structure  is  exhibited  m  some 


Fifl.8.— Tutu  or  a  Bat. 


of  them;  for  those  known  as  torpedoes  (Fig.  4)  are  so  constmcted 
that  they  are  a  powerful  galvanic  battery.  These  have  the  space  be- 
tween the  pectoral  fins,  the  head,  and  the  gills,  on  each  side,  fdlcd 
with  membranous  tubes  which  arc  divided  by  horizontal  partitions 
into  small  cells  filled  with  a  sort  of  mucus  and  traversed  by  nerves; 
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an<i  by  means  of  this  apparatus  they  give  vi.olent  shocks  to  animals 
with  which  they  come  in  contact. 

Hardly  less  strange  than  the  rays  are  those  animal  structures 


h      90  a 


Fio.  4r-ToBPkso.  b,  brain ;  09,  eye  Mul  optic  nenre :  «r,  electrle  ornui* ;  m,  spinal  nerret :  im, 
tpiml  mttnow :  pg,  pneamogastrle  nnrret  going  (o  tbo  eloclrw  organs;  /y',  Im&di  or  tine 
pneediiv;  9*  giUa* 

-which  remind  us  somewhat  of  the  rays  on  the  one  hand^  ftod  the 
sharks  on  the  other,  but  which  differ  from  both  in  several  important 
respects,  bat  especially  in  having  a  very  long  depressed  and  bony 


Fie.      Mackercl-Soark  (,La$twa  punctata^  Storei). 


snout,  armed  on  each  side  with  spines  ini|)lanU'il  like  teetli,  the  whole 
constitutini]^  a  most  formidable  weapon.  These  are  the  sawfishes 
(Fig.  7),  which  attain  a  length  of  fifteen  feet  or  more. 
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Every  one  sees  at  a  glance  that  the  sharks  (Figs.  5,  6,  7)  are 
widely  different  from  all  ordinary  fishes.  Their  peculiar  outline  in 
general,  their  unequal-lobed  tail,  their  transverse  mouth  on  the  un- 
derside of  the  head,  their  formidable  array  of  lancet-shaped  teeth. 


Fio.  6.— ToREsnKB-SiiABK  {Alopiat  vulpet,  Bonaparte). 


their  fixed  gills  without  gill-covers,  their  rough  skin,  their  pillow- 
sliaped  eggs  with  long,  tendril-like  appendages  at  the  comers  (Fig. 
b),  all  combine  to  separate  them  about  as  far  as  possible  from  typical 
fishes.    And  if  we  compare  them  with  one  another,  what  wonderfully- 


Fio.  7.— nAVVER-BEAD  Bhask  (Zyfftttia  mnllfut.  ValoncieDDeB) ;  and  SAWrieH  (Prittis  artti- 

quorum,  Latham). 

diversified  forms  do  we  see  as  we  pass  from  the  dog-sharks  to  the 
mackerel-sharks,  and  from  the  latter  to  the  white  sharks,  and  from 
these  to  the  threshers,  and  to  the  hammer-heads,  and  so  on  through 
the  whole  list  ! 

And  who  that  has  studied  only  the  ordinary  fishes  would  at  length 
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expect  to  find  such  a  fish  as  the  chinnera  (Fig.  9)— an  animal  whose 
general  appearance,  it  is  true,  is  somewhat  shark-like,  but  which,  if 
possible,  is  more  strange  and  monstrous  than  any  of  the  sharks  or 


Fio.  8.— Shabk'8  Eoo,  with  a  Pobtion  or  ths  Coverino  rehutkd. 


rays  ?  This  curious  arctic  fish,  which  attains  the  length  of  four  feet, 
is  not  only  exceedingly  remarkable  in  its  general  appearance,  but  it  is 
especially  remarkable  in  its  structure — having  no  upper  jaw,  the  four 


Fio.  9    Nobtuebn  Cuim.sra,  ob  Kino  of  Bbbbinos  (Chimcera  monttroM), 

upper  teeth  being  supported  on  the  front  of  the  skull,  and  only  two 
teeth  in  the  lower  jaw,  and  having  no  backbone,  this  important  part 
being  represented  only  by  the  most  rudimentary  structure,  such  as 


•  Fio.  10— LErii>08iBBH. 


exists  in  the  ordinary  embryonic  vertebrate,  and  which  is  known 
under  the  name  of  chorda  dorsalis. 
VOL.  XI. — 34 
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In  the  tropical  regions  of  America  and  Africa  there  is  found  a 
Btrange  "  fish,"  about  three  feet  long,  and  called  the  lepidopiren 
(Fig.  10) — scaly  siren,  as  the  name  implies.  In  its  general  aspect  it 
is  decidedly  reptilian,  and  some  writers  have  described  it  under  the 
reptiles.  Nor  is  it  strange  that  naturalists  should  have  been  in  doubt 
in  regard  to  its  true  affinities,  for  it  is  decidedly  reptilian  in  appear- 
ance, and  is  so  unlike  the  typical  fishes  in  structure  that  it  has  both 
gills  and  lungs — thus  leading  a  sort  of  double  life.  It  is  believed 
that  in  important  respects  this  fish  is  like  some  of  the  fishes  that  lived 
in  the  old  Devonian  times. 


Ito.  11.— Uab-fuu  {LcpuiotUue). 


The  gar-pikes,  too,  depart  considerably  from  ordinary  fishes, 
especially  in  their  teeth,  hard,  shining  scales,  and  heterocercal  tail 
{Fig.  II). 

And  the  sturgeons  (Fig.  12),  ballasted  and  protected  with  rows  of 
large  bony  plates,  and  with  a  nose  fitted  for    rooting,"  and  a  moutb 


Fta.  tt.F-8TinMioM  (JetpMNr  «>|rrftyiMliM,  Mitchell). 


for  sucking,  and  a  tail  more  or  less  like  that  of  a  shark,  are  very  un- 
like anything  wc  should  select  as  a  ty[)ical  fish. 

And  what  shall  we  say  of  the  "  sea-horses,"  or  hippocamps  (Fisr. 
18),  whose  head  reminds  ub  far  more  of  the  head  of  a  horse  than  it 


Fto.  1&-BBA-B0BSB  iffippoeam-  Fio.  14— Pm-nsH  (Sygnathut  Pectianua,  StorerX 

AhIwiiIim.  DdKBjr). 

does  of  that  of  a  typical  fish  f  And  of  the  pipe-fishes  (F!g.  14),  or  sy- 
gnathi,  whose  body  is  all  lengib,  nearly,  and  whose  month  is  just  at 
^e  extremity  of  a  long  snont ;  and  whioh  have  this  strange  habits 
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aamelyy  that  the  males  receive  the  egge  into  a  poaoh,  in  whidi  thej* 
earry  them  till  they  are  hatched  ? 

Who  that  hae  studied  and  heard  of  only  ordinary  fishes  would 
ever  expect  to  see  saoh  an  animal  as  the  snnfish  (OrthagoriaeuB) ;  and 
who,  when  he  sees  one  for  the  first  time,  would  regard  it  as  anything 
short  of  a  monstrosity?  This  hage  fish  (Fig.  15),  weighing,  in  some 


Ito.  la-auimw  {OrtMagoHtent  mola,  Schrelbtr). 

cases,  five  hundred  pounds,  is  so  abbreviated  behind,  that  it  is  scarcely 
represented  behind  the  dorsal  fin,  making  it  one  of  the  most  rcmark- 
al>le  forms,  and  one  of  the  most  difficult  to  explain,  to  be  found  in  the 
■whole  class. 

The  trunk-fishes  (Fig.  16)  are  very  remarkable  forms.  They  have 
an  inflexible  shield  of  bony  plates,  so  that  the  mouth,  tail,  and  fins, 
arc  the  only  movable  parts.    These  small  fishes — from  three  inches  to 


Fm.  1&— Tbdnk-fisb  {Lactephry* 


MttebalD. 


»  foot  in  length — are  thns  in  strong  contrast  with  the  ordinary  fishes, 
whose  whole  bodies  are  so  flexible  that  there  is  the  greatest  freedom 
of  motion  throughout  nearly  the  entire  structure. 

Again,  the  pnflbrs  (Fig;  11)  are  remarkable  fimns.  Behig  moro 
or  less  covered  with  spines,  and  having  the  habit  of  inflating  them- 
selves  by  swallowing  idr,  thns  givmg  them  more  or  less  of  a  rounded 
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appearance,  they  may  perhaps  not  improperly  be  called  the  ^aea- 
urchins  ^  among  fisbee. 

Another  strange  form  is  the  fishing-frog,  or  angler  (Fig.  18),  whose 
enormons  month  enables  h  to  swallow  fcwm*^l«  nearly  as  laige  ss 


itself,  and  whose  anterior  dorsal  rays  bear  fleshy  filaments,  which  it  is 
said  to  use  as  a  bait  to  decoy  other  fishes,  that  it  may  secnre  them  as 

food. 

In  the  cavities  nnder  stones  in  the  sea  are  found  the  little  toad- 
fishes  (Fig.  10),  whose  head  is  so  like  that  of  a  toad  that  we  are 
ready  to  concede  that  both  the  popular  and  scientific  names  of  these 
animals  {JkOrackus)  are  well  bestowed. 


Vto.  19.— ToAi>-ri8U  \Jialrnchm  ton,  Llonciu). 

* 

Tliere  are  many  other  fishes  that  depart  so  much  from  the  ordinary 
forms  that  the  common  fisherman  instinctively  names  them  alter  some 
land-animals.  The  sea-wolf  or  wolf-fish  is  one  of  these,  although  its 
head  is  more  like  that  of  a  wild-cat  or  a  lynx  than  it  is  like  that  of  a 
wolf.  Tt  is  sometimes  called  the  sea-cat.  Its  bodv  is  lone,  with  a 
d()rs:il  tin  nearly  the  whole  length,  and  the  head  is  round;  its  mouth 
is  armed  with  a  most  formidable  array  of  teeth,  making  this  animal, 
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which  is  five  or  six  feet  long,  a  most  dangerous  antagonist  when  the 
fisherman  comes  in  direct  conflict  with  it. 

The  hand-fishes  of  the  tropics  are  very  small,  but  their  grotesque 
appearance  and  hand-shaped  fins,  suited  for  creeping,  make  them  very 


Fio.  20.— Sea-Wolt  {Anarrhlchcu  lupus). 


proper  subjects  of  notice  in  this  connection.  One  very  small  species 
is  found  on  our  Atlantic  coast. 

Nor  ought  the  lump-fish  (Fig.  21)  to  be  omitted  in  this  enumera- 
tion; for,  although  it  is  not  specially  remarkable  in  its  general  aspect, 
it  is  very  remarkable  in  at  least  one  portion  of  its  structure.    It  has 


Fio.  21.— Loxp-risH  {CycU^terus  litmput,  LiDDaras). 

its  ventral  fins  united  so  as  to  form  a  cup-shaped  disk,  and  by  means 
of  this  disk  this  fish  is  able  to  attach  itself  to  any  surfiice  with  great 
firmness.  Pennant  states  that,  upon  putting  one  into  a  pailful  of 
water,  it  adhered  to  the  bottom  so  firmly  that  he  lifted  it  by  the 
fish's  tail. 


Pia.  22.— Sword-pish. 


Nor  ought  we  to  omit  to  mention  the  sword-fish,  although  it  ex- 
hibits nothing  specially  remarkable  in  its  general  form,  excepting  its 
Bword-likc  prolongation  of  the  jaw  (Fig.  22).    And  on  account  of  its 
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movable  spine  at  the  base  of  the  tail  we  may  merely  mention  the 
herbivorous  lancet-fish,  although  in  its  general  outline  it  is  scarcely 
more  remarkable  than  a  perch  or  a  bream. 

Sea-ravens  "  (HemipteruSy  Fig.  23),  "  sea-robins  '*  (Prionotus)^ 
"sea-swallows"  (Dactyloptenis)^  and  sculpins  (Cottus)^  may  well  be 
called  strange  fishes,  for  their  forms  are  so  marked  and  so  strange  that 
they  at  once  arrest  the  attention  of  the  commonest  observer  at  the 


sea-side.  While  all  these  have  a  certain  general  resemblance  to  one 
another,  all  agreeing  in  being  remarkably  ugly,  each  has  its  own 
marked  peculiarities  in  the  development  of  the  head  and  fins,  and  in 
the  curious  fleshy  filaments  which  are  found  upon  some  of  them. 

We  may  also  justly  include  the  little  star-gazers  ( UranoscopttSy 
Fig.  24)  of  the  Atlantic,  whose  eyes  are  so  placed  that  they  appear  as 
if  looking  constantly  toward  the  heavens,  and  whose  mouth  is  cleft 
vertically,  and  has  in  it  a  long  filament  which  can  be  protruded  at 
will,  and  which  is  said  to  be  used  in  attracting  small  fishes  while  the 
owner  lies  concealed  in  the  mud. 

Next  we  may  mention  the  remora  (Fig.  25),  on  whose  head  there 
is  a  sort  of  disk  composed  of  lamina;  which  are  serrated  and  movable, 
by  means  of  which  the  fish  can  fiimly  attach  itself  to  other  animals. 


i 


Pio.  25.— Remora  {EcheneU). 


It  is  said  that  it  can  be  made  useful  by  putting  a  ring  attached  to  a 
line  around  its  tail,  and  then  allowing  it  to  swim  away  in  search  of  a 
victim  ;  when  it  has  firmly  attached  itself  to  a  fish,  both  the  remora 
and  its  captive  arc  hauled  in  together. 

Remarkable  and  strange  as  are  all  the  forms  of  fishes  which  we 
have  80  far  noticed,  not  one  of  them  exhibits  any  want  of  bilateral 
symmetry.    But  we  now  come  to  a  whole  group  of  fishes,  including 
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halibuts,  tiirbots,  soles,  flounders  (Fig.  26),  etc.,  whose  two  sides  are 
totally  unlike — a  peculiarity  which  is  not  only  not  found  in  any  other 


Fk.  Mb— FLomuMw  {flaUtta  wdgurUt  Carler). 

group  of  fishes,  but  not  in  any  other  group  of  vertebrate  animals. 
These  strange  fishes  Lave  the  body  flat,  both  eyes  on  the  same  side 


F».  t7<— ClAJt-vnH  ifidom  tmnaaa^  LeSoewr). 


of  the  head,  and  the  sides  of  the  mouth  unequal.  They  are  without  * 
swimming-bladder,  live  at  the  bottom  of  the  sea,  and  are  of  all  Biaes, 


Vte.  IB.— FLTuxo-nsH  {EaoocoUm). 

from  those  not  more  than  six  or  eight  inches  in  length  to  those  tbat 
sttain  a  weight  of  six  hnodred  pounds.  > 

Digitized  by  Google 


536      .      THE  POPULAR  SCIENCE  MONTHLY. 


As  for  the  gars,  I  should  not  mention  them  in  this  article,  althoagh 
they  are  quite  peculiar  in  several  respects,  were  it  not  for  one  fact 
connected  with  the  nature  of  their  skeleton.  Their  bones  are  of  a 
green  color,  a  peculiarity  which,  so  far  as  I  am  informed,  is  unique 
among  vertebrates. 

Nor  is  there  anything  very  peculiar  about  the  flying-fishes,  except 
the  excessive  development  of  their  pectoral  fins,  and  the  habit  of 
"  flight  "  connected  with  this  development  (Fig.  28). 


Fio.  29.— Catfish  (SUurus  glanU). 


But  perhaps  we  ought  not  to  omit  to  mention  the  siluroids  (Fig. 
29),  or  catfish,  for,  although  they  are  more  like  ordinary  fishes  than 
some  of  those  already  mentioned,  their  large,  broad,  and  flat  head, 
and  large  mouth  with  its  fleshy  filaments,  give  them  a  decidedly 
outre  appearance,  making  them  quite  marked  forms  in  the  class  of 
fishes. 

As  to  the  little  blind-fishes  (Fig.  30),  or  AmblyopsidcB,  of  the 
Mammoth  Cave,  they  are  very  similar  in  general  outline  to  ordinary 
fishes,  but  are  peculiar  in  having  the  eyes  rudimentary  and  concealed 


Fio.  30.— BuND-nsH  (AmNf/optis  tpekeut^       Pro.  81.— Lambet  {Petromyton  Americanu^ 
Dekay).  LeStienr). 

under  the  skin,  and  in  having  the  vent  before  the  base  of  the  pectoral 
fins  at  the  point  indicated  by  the  dotted  line  in  Fig.  30. 

The  eels  are  only  or  mainly  remarkable  on  account  of  their  elon- 
gated form.  But  the  lampreys  (Fig.  31),  though  eel-like  in  form,  are 
not  only  different  from  ordinary  eels  in  their  structure,  but  very  dif- 
ferent from  all  the  fishes  we  have  hitherto  noticed.    Their  respiratory 
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apparatus  is  very  peonliar,  being  composed  of  seven  pouches  on  each 
side,  which  receive  water  from  the  lateral  openings  of  a  canal  distinct 
from  the  oesophagus,  and  discharge  the  same  through  seven  branchial 
openings  on  each  side  of  the  neck ;  and  their  mouth  and  touguc  are 
more  strange  than  their  breathing-apparatus.  The  mouth  is  round, 
and  the  tongue  moves  forward  and  backward  in  it  like  a  piston,  thus 
enabling  the  animal  to  produce  a  vacuum  to  fix  itself  firmly  to  a  stone 
or  any  other  body  in  the  water. 

As  we  get  near  the  bottom  of  the  scale  in  the  examination  of 
fishes,  we  find  forms  which,  so  far  as  their  general  outline  is  concerned, 
give  no  intimation  of  their  true  affinities.  The  myxines,  or  hags  (Fig. 
32),  are  of  this  sort :  small  fishes  whicb  have  the  general  aspect  of 


Fn.  82.— Hao.  OB  Mtximb  (JfyseiM  Fku  88.— Lmencr,  or  AxpBioxini  {Bn»' 

Umo$eh  Qirard).  cMottoma). 


worms,  but  whose  plan  of  structure  sliows  them  to  be  vertebrates, 
and  whose  circular  mouth  and  piston-like  tongue  ally  them  to  the 
lampreys. 

And  at  the  very  bottom  of  the  group  of  fishes  we  find  the  little 
ampliioxus,  or  lancelet  (Fig.  ;  and  how  wide  is  the  gap  between 
this  soft,  nearly  transparent  vertebrate,  without  teeth  or  jaws,  with- 
out skeleton  or  real  head,  and  with  only  a  mere  slit  for  a  mouth,  and 
the  typical  fish  as  we  see  it  in  the  shad,  the  cod,  and  the  salmon  ! 
So  little  does  the  aniphioxus  appear  like  even  a  vertebrate,  that  Pal- 
las, the  naturalist  who  first  described  it,  thought  that  it  was  some 
sort  of  slug  or  snail. 

These  strange  forms  of  fishes  are  facts;  and  the  important  ques- 
tion is.  What  do  they  mean  ?  What  has  caused  them  ?  What  are 
they  for?  Will  they  continue  ?  These  and  other  questions  quickly 
suggest  themselves,  and  are  easily  asked  j  but  arc  not  so  easily  an- 
swered. 

The  whole  subject  of  the  origin  and  meaning  of  organic  forms  is 
a  very  important  one.  Tt  is  not  so  narrow  as  indicated  by  the  ques- 
tions asked  above  about  the  queer  forms  of  certain  fishes ;  but  it  is  a 
subject  which  embraces  inquiry  into  the  origin  and  full  significance 
of  all  organic  forms  upon  the  earth  and  within  its  crust. 

Are  these  fishes  and  all  other  organic  forms  just  as  they  were  cre- 
ated ?  The  creationist  says  "  Yes  ; "  the  evolutionist  says  "  Xo."  Sup- 
pose we  admit  the  doctrine  that  they  were  all  created  as  they  now 
appear — what  does  it  mean  that  there  are  15,000  specific  forms  of 
fishes,  and  that  a  thousand,  or  two  thousand,  more  or  less,  are  of  these 
4nUrh  forms  described  above  ?    Can  any  one  give  a  satisfactory  an-  ^ 
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pwer?  Or  suppose  wo  accc})!  tlic  doctriiu- of  evolution  and  natural 
selection — does  that,  when  we  come  right  down  to  the  facts  as  re- 
vealed in  these  15,0()0  forms  of  fishes  and  all  other  organic  forms, 
solve  all  the  dlHiculties  for  us,  or  enable  us  to  Holve  them?  Does 
evolution  alone  enable  us  to  account  for  the  wonderful  diversity  of 
form,  to  say  nothing  of  the  scarcely  less  wonderful  diversity  of  size, 
among  these  numerous  vertebrates — especially  when  we  remember 
that  thousands  of  the  most  diverse  forms  have  always  been  under 
essentially  the  same  physical  conditions  ? 

Is  there  any  rational  ex])laiiation  that  we  can  yet  give  of  such  a 
form  and  structure  as  those  exhibited  in  the  torpedo  (Fig.  4),  in  the 
sawfish  and  the  hammer-head  shark  (Fig.  7),  the  chimtm  (Fig.  9),  the 
remora  (Fig.  25),  or  the  lamprey  (Fig.  31)  ? 

Is  it  not  true  that  we  have  much  yet  to  learn  before  we  can  give 
a  satisfactory  explanation  of  the  wonderfully  diverse  forms  in  the 
animal  kii^^do^u,  or  «veu  la  a  single  group  like  that  of  fishes  ? 


V  V 


\ 


THE  OBSERVATORIES  OF  ITALY.' 

Bt  FitorEssoB  G.  BAYET. 


IN  the  course  of  my  journey  in  Italy,  I  visited  tucceBRively  the  ob- 
servatories of  Palermo,  Naples,  Rome  (that  of  the  Roman  College 
as  well  as  that  of  the  Capitol),  Florence,  Bologna,  Modena,  Padua, 
Milan,  and  Turin,  remaining  some  time  at  each.  There  are  thus  no 
less  than  ten  observatories  in  Italy,  three  times  as  many  as  in  France ; 
and  from  the  proceedings  of  the  Congress  of  Astronomers  at  Palermo* 
it  appears  that  it  is  the  intention  of  the  Government  to  maintain  all 
of  them,  each  one  being  devoted,  however,  to  a  diflferent  branch,  so 
as  to  fultill  the  various  needs  of  astronomical  science,  now  become  so 
complex. 

Of  these  observatories,  only  that  of  Naples  has  a  considerable 
number  of  assistants,  and  in  no  one  is  the  work  done  under  rigid 
regulations;  each  astronomer  devotes  himself,  according  to  his  predi- 
lections, to  a  special  subject;  emulation  and  the  desire  to  make  a  name 
in  science  produce  a  continuity  of  effort  the  result  of  which  has  in 

'  Prof.  Rayct,  of  Marseilles,  has  recently  been  deputed,  by  the  Minister  Puhlic  In- 
struction of  Franco,  to  vi.^it  the  various  obscrt'atories  of  Italy,  and  to  report  ujum  them. 
His  report  is  published  in  the  Arctuves  d^s  Afissiom  ScierUifiqucs,  s^rie,  tome  iiL,  p. 
629.  As  thU  work  is  not  genenllj  accessible,  and  as  almost  nothing  is  known  in  this 
coimtiy  of  the  important  steps  now  taking  in  Italji  it  Is  bdiered  that  the  ftlkuwiiig 
abridgment  and  translation  of  this  report  will  be  of  value. — ^Editor. 

'  See  Appendix  to  toL  It.  of  the  *'  Memoirs  of  the  Society  of  Italian  Sjpeotwscopiate," 
p.  87,  e<  •eq. 
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the  last  few  years  been  manifest  iu  various  brilliant  discoveries. 
To  show  this,  it  will  be  sufBcient  to  describe  briefly  the  situation  of 
each  observatory,  and  the  work  upon  which  it  is  at  present  engaged. 

The  Observatory  of  Palermo  :  Director,  M.  Cacciatore  ;  Aa- 
tronomer^  M.  Tacchini. — This  observatory  contains  two  important 
instruments:  a  meridian-circle,  constructed  in  1857  by  Pistor,  and 
Martins  (of  Berlin),  whose  telescope  has  an  aperture  of  126  milli- 
metres (4.98  inches),  and  an  equatorial  by  Merz  (of  Munich),  of  24 
centimetres  (9.45  inches)  aperture,  which,  though  built  in  1857,  was 
not  mounted  until  1865.  The  meridian-circle  was  employed  in  1870 
to  determine  the  ditference  of  longitude  between  Naples  and  Palermo, 
this  lust  point  being  the  fundamental  station  in  the  new  topographical 
map  of  Sicily,  and  it  is  daily  employed  in  observutiona  of  the  sun 
and  the  principal  stars.  The  most  important  work,  however,  of  the 
obser\'atory  of  Palermo,  which  is  specially  undertaken  by  M.  Tac- 
chini, is  the  daily  study  of  the  solar  protuberances. 

Since  the  total  solar  eclipse  of  1868,  a  great  number  of  astrono- 
mers have  devoted  themselves  to  the  daily  observations  of  these 
protuberances,  in  order  to  study  their  distribution  on  the  solar  cir- 
cumference, and  tlioir  relations  with  solar  spots.  Among  these 
astronomers  are  Lockycr,  Secchi,  Rayet,  Respighi,  Tacchinij  and 
Young,  but  it  is  in  Italy  that  these  researches  are  most  vigorously 
prosecuted,  and,  in  order  to  avoid  the  interruptions  in  a  series  which 
cloudy  days  may  occasion,  the  observatories  of  Palermo,  Rome,  and 
Padua,  prosecute  these  observations  in  common. 

Every  day,  when  the  weather  will  permit,  M.  Tacchini  raakes  a 
drawing  of  the  protuberances  surrounding  the  border  of  the  sun  and 
of  the  spots  and  facula)  which  are  upon  its  surface.  These  drawings, 
as  well  as  those  made  at  Rome  and  Padua,  are  subsequently  pub- 
lished in  the  "Memoirs  of  the  Society  of  Italian  Spectroscopists," 
whose  publications,  begun  in  1872,  form  already  four  large  quarto 
volumes. 

For  this  work,  M.  Tacchini  makes  use  of  the  larire  equatorial  of 
the  observatory,  and  a  direct-vision  spectroscope  made  by  Tauber,  of 
Leipsic,  which  has  two  series  of  five  prisms.  These  prisms  are  of  rare 
excellence,  for,  in  spite  of  their  number,  the  spectral  lines  suffer  no 
distortion.  The  spectroscope  can  be  rotated  on  its  axis  so  that  it  can 
be  placed  tangentially  on  any  ytortion  of  tlie  sun's  circumference. 
Among  the  interestiiifr  historical  instruments  of  the  observatory  is 
the  altitude  and  azimuth  circle  made  by  Kamsden  in  1788-'89,  which 
served  Piazzi  in  the  preparation  of  his  great  catalogue  of  stars. 

The  Observatory  of  Naples:  Director,  M.  de  Gasparis;  As- 
trono)ncr8,  MM.  Fergola,  Bnoschi,  and  Nobile. — The  observatory  of 
Naples  is  the  most  im])ortant  of  those  of  Italy,  iu  its  equipment  and 
its  personal  establishment. 

It  was  founded  in  IS  12  by  Murat,aad  it  is  built  in  agreement  with  ^. 
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modern  ideas.  It  contains  numerous  instruments  which  are  maiDtaine  J 
in  perfect  order  by  the  care  of  an  instrument-maker  attached  to  the 
observatory.  In  the  west  meridian  room  are  a  transit-instrument  by 
Reichenbach  (aperture  117  millimetres  =  4.61  inches),  and  a  meridian- 
circle  by  the  same  artist  (aperture  108  millimetres  =  4.25  inches). 
These  are  still  in  use,  and  by  means  of  them  ^I.  Fergola  has  lately 
determined  the  difterences  of  longitude  of  Naples  with  Rome  and 
Palermo.  The  east  meridian  room  contains  a  meridian-circle  by 
Repsold,  which  has  just  been  mounted,  and  which  is  one  of  the  best 
instruments  of  this  class  made  by  this  celebrated  artist.  The  tele- 
scope has  an  aperture  of  163  millimetres  (6.42  inches),  and  a  focal  dis- 
tance of  two  metres  (8.74  inches).  It  has  a  single  graduated  circle, 
one  metre  (39.37  inches)  in  diameter,  and  four  microscopes. 

It  is  with  this  instrument  that  M.  Fergola  is  observing  the  zone 
of  stars  which  the  observatory  of  Naples  has  undertaken  for  the  Ger- 
man Astronomical  Society.  J^esides  the  three  meridian-instruments 
the  observatory  of  Naples  has  in  active  use  two  equatorials,  and  is 
soon  to  obtain  a  third  of  larger  dimensions.  The  first  of  these  instru- 
ments was  constructed  in  1 81 1  by  Reichenbach  andUtschneider,  and  has 
83  millimetres  (3.27  inches)  aperture.  It  is  with  this  small  instrument 
that  M.  de  Gasparis  discovered  nine  asteroids,  Hygea^  Partheiiope, 
pAfcria,  Ewioniia^  Psyche^  Massalia^  Themis,  Ausojiia,  and  Jhatrix, 
The  second  equatorial  was  made  by  Merz,  of  Munich,  and  has  134  mil- 
limetres (5.28  inches)  aperture,  and  2.06  metres  (81.10  inches)  focal 
length.  The  objective  is  of  so  perfect  a  figure  that,  in  spite  of  its 
small  dimensions,  M.  Nobile  has  been  aT^le  to  employ  it  in  the  meas- 
urement of  double  stars  of  Struve^s  catalogue.  (These  were  discoY- 
ered  by  Struve  with  an  objective  of  9.62  inches  aperture.) 

Observatory  of  the  Roman  College  :  Director,  Padre  Seo- 
chi;  Astronomer^  Padre  Ferrari. — The  observatory  under  the  direc- 
tion of  Padre  Secchi  is  built  upon  the  top  of  the  cupola  of  the 
church  of  St.  Ignatius,  near  the  Corso ;  but  in  so  solid  a  way  that  the 
stability  of  the  instruments,  during  the  night  at  least,  is  quite  satis- 
factory. The  principal  instrument  of  the  observatory  is  an  equatorial 
of  7.5  inches  aperture,  which  is  one  of  the  chefs-cPoeuvre  of  Mcrz. 
There  is  still  another  equatorial,  by  Cauchoix,  of  five  inches  aperture, 
which  is  used  for  the  daily  observations  of  solar  spots,  and  also  a  transit- 
instrument  by  Ertel  (aperture  92  millimetres  =  3.62  inches),  for  time- 
determinations.  The  situation  of  the  observatory,  in  the  centre  of  the 
city,  has  forced  itsillnBtrious  director  to  devote  his  efforts  to  the  study 
of  physksal  astronomy,  which  in  his  opinion  it  too  much  neglected  in 
government  obaeryatories. 

To  enumerate  the  magnificent  works  executed  in  this  branch  of  as- 
tronomy by  Padre  Secchi  would  require  too  much  space,  but  I  may 
mention  a  new  experimental  method  used  by  Padre  Seccbi  in  his 
studies  of  the  solar  protuberances.  For  more  than  a  year  he  has 
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employed  in  plaee  of  the  prianiB  of  his  spectroioope  a  diffiraetion- 
grating  ruled  dpon  Bpecnlom  metal  by  Lewis  M.  Ratherford,  Esq.,  of 
Kev  York  City.  This  grating  has  4,000  lines  to  the  English  ineh, 
and  gives  a  speetnim  whose  definition  leaves  nothing  to  be  desired. 
For  the  study  of  the  solar  prominenees  such  a  grating  appears  to  me 
infinitely  superior  to  any  oombinalion  of  prisms. 

Qbsbkvatobt  of  ihx  Cafetol  :  JHnekiry  M.  Respigbi ;  ^Mt^km^ 
M.  Soarpellini — The  seoond  observatory  in  Rome,  that  of  the  Capitol, 
is  nnder  the  itatronage  of  the  Aooadtmia  dH  Ifuavi  Xdneei.  It  is 
plaeed  npon  the  summit  of  tbe  sontheast  portion  of  the  palace  of  the 
Clapitol,  and  it  is  snffioiently  removed  from  the  neighborhood  of  trav- 
«Ied  streets  to  preserve  it  from  the  vibrations  caused  by  carriages, 
etc.  The  instruments  are  undisturbed  enough  to  allow  of  the  most 
delicate  astronomical  observations,  such  as  the  determinaUon  of  the 
nadir-point  and  the  observatioo  of  stars  by  reflection  from  the  surface 
of  quicksilver,  at  all  hours  of  the  day. 

The  horiion  is  also  entirely  free,  so  that  if  the  ntuation  allowed  of 
a  more  regular  placing  of  the  instruments  it  might  be  considered  as 
very  favorably  situated  for  the  making  et  observations  of  precision. 
H  Respighi  is  now  occupied  in  observations  of  solar  protuberances, 
and  in  meridian  observations,  which  are  to  serve  as  a  basis  for  a  cata- 
logue of  stars.  For  the  first  purpose  an  equatorial  by  Merz,  of  four 
and  a  half  inches  aperture,  and  a  direct-vision  spectroscope  with  five 
prisms,  are  employed. 

A  beautiftil  meridian-drele  by  Srtel  serves  H.  Respighi  for  bis  ob- 
servations of  those  fixed  stars  of  the  first  six  magnitudes,  which  are  to 
be  employed  by  the  Italian  stail^fiicers  in  their  geodetic  operatloiis. 
This  observatory  possesses  also  a  refiex  senitb-tube,  made  by  Ertel 
from  designs  by  M.  Respighi  himself.  It  is  a  sort  of  translt-instru- 
meot,  with  an  apertioe  108  millimetres  (4.25  inches),  provided  with 
an  eyepiece  which  contains  three  groups  of  declination-wires.  The 
basin  of  quicksilver,  by  means  of  which  the  reflected  stars  are  observed, 
is  21  metres  (68.90  feet)  below  the  objective,  which  thus  masks  but  a 
small  portion  of  the  sky.  When  the  telescope  is  directed  toward  the 
nadhr  stars  very  close  to  the  aenith  may  be  observed  by  the  declina- 
tion-wires during  their  transit ;  at  the  same  time  and  without  touch- 
ing the  instrument  the  nadir  may  also  be  observed,  so  that  the  zenith- 
distance  of  each  star  depends  upon  the  micrometer-screw  alone  and 
is  determined  with  the  great  accuracy  which  this  kind  of  observation 
allows. 

Qbsxbvatost  op  Florence:  Assistant,  M.  William  Tern  pel. — 
The  old  observatory  of  Florence,  formerly  presided  over  by  Donati, 
has  been  dismantled,  and  a  new  and  magnificent  structure  is  nearly 
built  at  Arcetri,  near  the  house  formerly  inhabited  by  Galileo.  The 
old  observatory  is  now  used  for  a  meteorological  station,  under  charge 
of  Frol  PitH 
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The  new  obserratory  possesses :  1.  A  Frannhofer  equatorial  of 
three  inches  aperture,  suitable  for  •  oomet-seeker;  and,  2.  A  large 
equatorial  by  Aniiei,  of  eleyen  inches  i^rtnre,  of  excellent  quality. 
Besides  this,  a  small  meridian-instmment  ia  mounted  in  the  meridian- 
Tooni.  This  room  will  sabeeqnently  contain  a  meridianHsirde  of  seyen 
inches  aperture,  and  a  transit-instrament  somewhat  smaller.  It  is 
proposed  to  have  for  this  obserratory  a  staff  oompoied  of  a  director 
and  fiye  assistants. 

OBBBBvaxoBT  ov  BoLOGiu.:  iMraofor,  M.  PalagL— The  observatory 
of  the  Unirersity  of  Bologna  is  one  of  the  most  ancient  in  Italy,  and, 
like  all  the  obaervatorlea  <Kf  the  past  century,  it  is  placed  on  the  top 
of  a  high  tower,  which  unfits  it  for  predae  obsenrations.  Li  the  plan 
proposed  for  the  reoiganiaation  of  the  Italian  obsenratories,  this  insti- 
tation  ia  to  deyote  its  labor  to  obsenrationa  of  physical  astronomy. 
It  possesses  a  metidiaaH)ircle,  by  Ertel,  of  l6rty-two  lines  (3.6  French 
inches)  aperture,  monnted  in  1861,  bnt  now  little  nsed,  and  also  a 
Bollond  eqnatorial  of  ihvee  inches  aperture.  Its  collection  of  histori- 
cal instruments  ia  of  high  interest. 

Obsbb?atobt  of  MoDKirA :  Director^  M.  Ragooa. — ^Modena  is  an  as- 
tronomical city,  for  in  it  or  near  it  were  bom  Amici,  Sccchi,  Tacchini, 
Ferrari,  and  other  Italian  astronomers.  The  Ducal  Observatory  is, 
like  that  of  Bologna,  in  a  transition  state.  It  was  founded  in  1819,  by 
Bianohi,  and  was  provided  with  the  best  instruments  of  that  time,  but 
it  now  will  probably  become  the  central  meteorological  station  of  the 
surrounding  states.  Its  meridian-circle  ia  of  four  inchea  aperture 
with  three-feet  circles,  and  was  made  by  Fraunhofer  and  Reichenbadi 
in  1819,  but  requires  some  changes  to  bring  it  up  to  modem  require- 
merits.  Its  Amici  equatorial  has  two  and  one-third  inches  aperture 
only,  and  is  thus  too  small  for  most  astronomical  purposes.  Its  col- 
lection of  meteorological  and  magnetic  apparatus  is,  on  the  contrary, 
very  complete  and  noteworthy,  and  has  been  made,  in  most  cases, 
upon  plans  furnished  by  M.  Ragona. 

Observatory  op  Padua  :  Director,  M.  Santini ;  Astronomer^  M. 
Lorenzoni. — This  observatory  dates  from  1774,  when  this  city  waa 
placed  under  the  protectorate  of  Venice,  and  wlicn  this  powerful  re- 
public attracted  the  most  celebrated  professors  to  its  university.  It 
is  well  situated  for  observations  of  precision,  as  the  numerous  cata- 
logues of  stars  published  by  its  celebrated  director,  now  the  oldest 
living  astronomer,  testify  sufficiently.  The  principal  instruments  of 
the  observatory  are  a  meridian-circle  and  an  equatorial,  both  by 
Starke— the  first  of  1 17  millimetres  (4.61  inches)  aperture  and  with 
one-metre  (39.37  inches)  circles ;  the  second  with  twelve  centimetres 
(4.74  inches)  aperture  and  two  metres  (78.74  inches)  focal  length. 
There  is  also  a  spectroscope  by  Hoffmann.  The  two  latter  instruments 
are  used  by  Lorenzoni  for  daily  observations  of  the  solar  protuber- 
ances.   The  meridian-circle  is  employed  in  observations  of  the  sun^ 
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planets,  and  tlie  principal  stars,  and  can  even  obeerve  stars  down 
to  the  tenth  magnitude  by  means  of  a  peculiar  device  for  bright 

wires. 

OusEiiVATORY  OP  MiLAx  I  Director^  M.  Schiaparelli ;  Aatronomery 
M.  Celoria. — The  Milan  Observatory  is  one  of  the  most  ancient  of 
Italy,  its  foundation  in  the  Brera  Palace  having  been  established  in 
1760.  Amonff  its  directors  have  been  the  celebrated  astronomers  Bos- 
covich,  Oriani,  Cesaris,  and  Carlini.  The  Ephemeris  of  Milan  has  long 
been  distinguished  for  its  accuracy,  and  for  the  memoirs  published  in 
connection  with  it  by  Oriani,  Cesaris,  and  Schiaparelli.  The  obser- 
vatory contains  two  halls,  one  for  the  equatorial  and  one  for  the  me- 
ridian-circle. The  equatorial,  by  Mens,  was  mounted  in  February, 
1875.  It  has  an  aju  rture  of  218  millimetres  (8.58  inches),  and  a  focal 
length  of  3.20  metres  (125.09  inches),  and  its  objective  is  of  such  an 
excellence  that  a  magnifying  power  of  700  diameters  is  habitually 
used.  It  is  to  be  devoted  to  a  reobservation  of  Struve's  double  stars. 
The  meridian  circle  ia  by  Starke,  and  has  an  aperture  of  fi>nr  inches 
and  a  focal  length  of  five  feet. 

Observatory  of  Ti  kin:  Director^  M.  Doma;  Assistant^  M.  Char- 
rier. — The  present  observatory  of  Turin  was  constructed  in  1820,  and 
until  1864  it  was  under  the  direction  of  the  illustrious  Plana;  since 
that  time  it  has  formed  part  of  the  university,  and  is  under  the  charge 
of  the  Professor  of  Astronomy.  Its  instruments  are  :  1.  A  meridian- 
circle  by  Reichenbach,  with  a  circle  one  metre  (39.37  inches)  in  diam- 
eter, and  a  telescope  by  Fraunhofer,  twelve  centimetres  (4.74  inches) 
in  diameter.  This  excellent  instrument  is  used  for  observations  of  the 
sun  and  stars  for  the  determination  of  the  time,  which  is  given  to  the 
city  by  means  of  a  time-ball.  2.  A  comet-seeker  of  twelve  cen- 
timetres (4.74  inches)  aperture  and  eighty-two  centimetres  (32.28 
inches)  focal  length,  mounted  in  a  small  dome.  3.  A  repeating  circle, 
by  Ertel,  used  for  purposes  of  instruction.  4.  An  equatorial  of  117 
millimetres  (4.61  inches)  aperture  and  1.82  metres  (71.65  inches) 
focus,  which  will  be  used  by  Dr.  Charrier  for  spectroscopic  observa- 
tions of  the  solar  protuberances.  A  larger  equatorial  is  soon  to  re- 
place this. 

In  terminating  these  short  notes  I  must  formulate  in  a  few  words 
the  reflections  which  my  visit  to  so  many  institutions  has  sugirested 
tome.  The  simple  enumeration  of  the  instruments  would  ill  suffice 
to  judge  of  their  importance.  It  is  not  sufficient  that  an  observatory 
should  be  provided  with  numerous  or  powerful  instruments :  it  is  fur- 
ther necessarv  that  these  instruments  should  be  at  the  service  of  ac- 
complished  astronomers  earnest  in  the  pursuit  of  their  studies,  and 
having  no  other  desire  than  to  achieve  a  name  in  science.  In  all  these 
respects  the  observatories  of  Italy  leave  the  most  satisfactory  impres- 
sion upon  the  visitor.    Thanks  to  this  universal  ardor,  no  moment  is 
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lost ;  and  Italian  astronomy,  which  for  a  time  languished,  is  reconquer- 
ing with  marvelous  rapidity  the  rank  which  the  labors  of  Galileo  as- 
sured to  it  at  the  beginning  of  the  seventeenth  century. 


ON  DROPS. 

By  a.  M.  WOKTHINGTON. 

AMONG  the  many  ways  in  which  electricity  is  called  in  to  give 
assistance  in  various  physical  investigations,  one  of  the  most 
elegant  and  interesting  is  the  application  of  the  electric  spark  to 
render  momentarily  visible  a  body  that  is  rapidly  moving  or  changing 
its  form.  The  duration  of  the  electric  spark  is  so  short — probably 
not  more  than  y^^^nr  ^  second — that  a  body,  such  as  a  rotating 
wheel  or  oscillating  rod,  moving  in  a  dark  room  with  extreme  rapidity, 
will,  if  illumined  by  an  electric  spark,  seem  stationary,  since  the  wheel 
or  rod  has  not  time  to  change  its  position  appreciably  during  the 
short  instant  for  which  it  is  visible.  If  the  spark  be  bright,  the  im- 
pression is  left  on  the  eye  long  enough  for  the  attention  to  be  directed 
to  it,  and  for  a  clear  idea  to  be  formed  of  what  has  been  seen. 

The  writer  of  this  article  has  recently  applied  this  method  to 
watching  the  changes  of  form  in  drops  of  various  liquids  falling  verti- 
cally on  a  horizontal  plate.    As  usually  seen,  a  drop  of  water  falling 


from  a  height  of  ten  or  twelve  inches  on  a  smooth  solid  snbstaDce, 
such  as  glass  or  wood,  seems  to  make  an  indiscriminate  splash.  The 
whole  splash  takes  place  so  quickly  that  the  eye  cannot  follow  the 
changes  of  form ;  the  impression  made  by  the  last  part  of  the  splash 
succeeding  that  of  the  first  part  so  quickly  as  to  confuse  it. 

A  little  careful  obsei-vation,  however,  shows  that  the  drop  passes 
through  very  definite  symmetrical  forms,  and  that  a  splash  is  by  no 
means  an  irregular,  hap-hazard  phenomenon. 

Let  the  reader  let  fall  a  few  drops  of  milk,  about  \  inch  in  diame- 
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tcr,  on  a  smooth  dark  surface  of  wood  or  paper,  from  a  height  of,  say, 
six  inches  (milk  is  better  than  water,  as  it  is  easier  to  see,  especially 
on  a  dark  £:round) ;  he  will  observe  that  the  liquid  makes  a  blot  with 
a  more  or  less  rejifular  undulated  edge,  l)ut  the  splash  is  too  quick  to 
follow  with  the  eye. 


Fio.  8. 


Let  him  now  substitute  a  drop  of  mercury  for  the  milk.  By  watch- 
ing the  splash  very  intently  he  will  be  able  to  catch  a  glimpse  of  the 
mercury  spread  out  in  the  symmetrical,  star-like  form  of  Fig.  9. 
After  the  drop  has  been  thus  spread  out  it  recovers  its  globular 
form,  since  the  mercury  does  not  wet  the  plate.  On  increasing  the 
height  of  fall  a  few  inches,  it  will  be  noticed  that  small  drops  split 
off  in  a  more  or  less  complete  circle,  and  are  left  lying  on  the  plate, 
while  the  rest  of  the  drop  gathers  itself  together  in  the  middle  of  the 
circle. 

The  chief  reason  why  these  appearances  could  not  be  seen  with 
milk  is,  that  the  milk  wets  the  glass  or  wood  and  sticks  to  it,  while 
the  mercury  does  not.  But  by  smoking  a  slip  of  glass  or  card  tolera- 
bly thickly  in  the  flame  of  a  candle,  we  get  a  tincly  divided  Hurfaceot 
lampblack  to  which  the  milk  does  not  adhere  any  more  than  the  mer- 


cury, and  by  very  careful  watching  we  may  notice  that  the  same 
radial  star  is  formed  by  the  milk,  but  it  is  much  more  difficult  to 
catch  sight  of  than  the  mercury-star.  But  if  the  mark  on  the  lamp- 
black be  examined  after  the  drop  of  milk  or  mqrcury  has  rolled  away, 
it  will  be  found  to  consist  of  delicate  concentric  rings  with  number- 

ToL.  XI.— 86  ; 
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less  fine  radial  striae  where  the  smoke  has  been  swept  awajr.  These 
may  be  seen  very  well  by  holding  the  glass  plate  up  to  the  light  if  it 
has  not  been  too  thickly  smoked. 

The  marks  thus  made  are  very  beautiful  and  symmetrical,  and  it 
will  be  found,  if  the  glass  be  uniformly  smoked,  that  the  same-sized 
drops  of  the  same  liquid  falling  from  the  same  height  will  produce 
almost  exactly  similar  marks :  while  if  the  height  be  changed  the 
mark  on  the  lampblack  will  be  somewhat  changed;  and  it  is  a  fair 
inference,  if  each  drop  makes  almost  exactly  the  same  complicated, 
symmetrical  mark,  that  the  splash  of  each  drop  takes  place  in  almost 
exactly  the  same  way. 

The  glimpse  that  may  be  caught  of  the  drop  in  the  way  described 
is  obtained  when  the  drop  is  really  almost  stationary,  having  flat- 
tened itself  out  on  the  plate,  and  being  on  the  point  of  contracting 
again  to  its  original  form. 

That  a  drop  if  so  flattened  out  will  recover  itself,  is  seen  on  press- 
ing down  a  drop  of  mercury  with  the  finger,  or  a  drop  of  water  with 
a  piece  of  black-lead  or  other  substance  to  which  it  does  not  adhere. 


Fio.  0. 


Fio.  & 


On  removing  the  pressure  the  drop  springs  back  to  its  old  form  ;  the 
force  which  causes  this  being  exerted  by  the  curved  surface  of  the 
liquid  at  the  edge  of  the  flattened  drop,  on  the  liquid  within.  The 
flatter  the  drop  becomes  the  greater  is  the  curvature  of  the  edge,  and 
the  greater  the  corresponding  pressure  tending  to  restore  it  to  its 
original  globular  form.  The  extent  to  which  a  drop  that  has  fallen 
on  a  plate  will  spread  out  depends  on  the  velocity  with  which  it  strikes 
the  plate,  i.  e.,  on  the  height  of  fall ;  so  that  as  long  as  the  drop  returns 
to  the  globular  form  the  whole  phenomenon  of  the  splash  may  be  re- 
garded as  an  oscillation  similar  to  that  of  a  pendulum  ;  the  velocity  of 
the  liquid  outward  being  checked,  overcome,  and  finally  reversed  by 
the  ever-increasing  pressure  of  the  curved  edge,  just  as  a  pendulum 
has  its  velocity  checked,  overcome,  and  finally  reversed,  by  the  action 
of  gravity. 

It  is  only  when  the  height  of  fall  is  very  great  that  the  liquid  flics 
off*  in  all  directions  and  the  splash  ceases  to  be  an  oscillation ;  this 
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case  corresponds  to  that  of  a  simple  pendulam  started  with  a  blow  so 
violent  as  to  break  the  string. 

But  the  liquid  star  and  the  complicated  pattern  on  the  smoked 
glass  show  that  the  splash  is  not  a  simple  spreading  out  of  the  drop 
equally  in  all  directions,  to  return  again. 


Fio.  7. 


Fta.  8. 


In  order  to  observe  the  form  of  the  drop  at  any  given  instant  dur- 
ing the  splash,  it  is  necessary  to  make  use  of  the  electric  spark,  and  to 
take  advantage  of  the  fact  that  drops  of  the  same  size  falling  from 
the  same  height  will  all  behave  in  the  same  way. 

It  will  be  necessary  to  let  a  drop,  say  of  mercury,  fall  on  a  plate 
in  comparative  darkness,  and  to  produce  a  strong  spark  at  the  instant 
the  bottom  of  the  drop  comes  in  contact  with  the  plate,  and  so  illumine 
it ;  the  observer  will  then  see  the  drop  in  the  form  it  has  at  that  in- 
stant. 

A  second  drop  must  be  let  fall  in  the  same  way,  and  be  illumined 
by  the  spark  not  at  the  first  moment  of  contact,  but  a  shade  later,  say 
second  later,  when  the  drop  will  have  spread  itself  out  slightly  on 
the  plate ;  and  similarly  we  must  illuminate  a  third  drop  a  shade  later 
than  the  second,  and  so  on.  The  observer  can,  after  a  little  practice, 
draw  from  memory  on  each  occasion  the  drop  in  the  fonn  in  which  he 
has  seen  it.  It  will  be  seen  that  the  process  consists  in  isolating  con- 
secutive phases  of  the  splash  from  those  that  precede  and  follow,  and 
which  take  place  in  darkness,  and  so  do  not  confuse  what  has  been 
seen  as  they  would  do  in  continuous  daylight. 

The  device  adopted  by  the  writer  for  so  timing  the  appearance  of 
the  spark  as  to  illumine  the  drop  at  any  desired  phase  of  the  splash 
consisted  essentially  in  breaking  the  current  of  an  electro-magnet  at 
the  instant  the  drop  began  to  fall ;  the  magnet,  thus  ceasing  to  act, 
releases  a  spring  which  immediately  begins  to  pull  the  terminal  wire 
of  a  strong  electric  current  out  of  the  other  terminal,  which  is  a  cup 
of  mercury,  and  the  strength  of  the  spring  and  the  depth  of  immersion 
of  the  wire  in  the  mercury  are  so  adjusted  that  the  wire  leaves  the 
surface  of  the  mercury,  and  the  required  spark  is  produced  at  the 
instant  the  drop  reaches  the  plate. 
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For  the  next  drop  the  spark  is  made  to  appear  a  sTiade  later,  either 
by  Rlaokenintr  tlie  sjiring  or  increasiDg  the  depth  to  which  theterniioal 
wire  is  iiumersed  in  the  mercury. 

The  accompanying  figures  have  been  drawn  in  the  way  described, 
and  show  the  beliavior  of  a  drop  of  mercury  about  \  inch  in  diameter, 
falling  from  a  heiirht  of  about  three  inches  on  to  a  glass  jilate.  Each 
ligarc  represents  a  rather  later  stage  of  the  splash  than  the  preceding. 


Fio  9. 


Fig.  9  was  drawn  from  the  final  stages  of  a  milk-drop  \  inch  in 
diameter,  falling  four  inches  on  to  smoked  glass;  but  the  forms  arc 
almost  identical  with  those  of  mercury.  Of  these  rfand  A  are  vertical 
central  sections  of  the  middle  part  of  the  drop,  while  e  and  f  are  alter- 
native forms  of  b  and  c. 

From  the  ends  of  the  rays  of  Fig.  4,  usnally  twenty-four  in  num- 
ber, small  drops  often  split  off.  These  are  not  shown  in  the  figure. 
One  of  the  most  curious  features  of  the  phenomenon  is  the  transition 
from  twenty-four  rays  to  twelve  arms,  shown  in  Fig.  5.  The  beauty 
of  many  of  the  forms,  especially  of  the  ridged,  shell-like  form  shown  in 
Fig.  4,  when  composed  of  shining  quicksilver  apparently  rigidly  fixed, 
is  very  striking.  Very  similar  forms  are  obtained  with  milk,  but, 
whether  with  milk  or  mercury,  are  liable  to  occasional  variations. 
For  a  more  detailed  account  the  reader  is  referred  to  the  "  Proceed- 
ings of  the  Royal  Society,"  Nos.  1V4  and  1V7,  18 Vt)-'7 7.— iVo^urc 
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IN  bringing  these  two  subjeca -matters  of  thought  into  conjnnction 
with  one  another,  I  wish,  if  possible,  to  set  them  clear  of  all  con- 
troversy at  tlie  outset.  Xo  attempt  at  a  definition  for  either  can 
escape  dispute ;  but  a  merely  indicative  statement  may  be  made  in 
each  case  that  will  give  form  enough  to  the  conception  without  touch- 
ing any  point  of  question  in  it.  If  I  should  say,  for  example,  with 
Mr.  Emerson,  that  civilization  is  a  certain  degree  of  progress  from 
the  rudest  state  in  which  man  is  found,"  1  should  provoke  the  disputes 
that  are  rife  as  to  what  is  and  what  is  not  "  progress  "  for  the  human 
race.  But  I  may  safely  say  that  civilization  is  a  certain  cumulative 
Buccession  of  modifications  or  changes  in  the  state  and  character  of 
men — which  indicates  the  conception  quite  distinctly  cnougii,  and 
excludes  every  matter  of  debate.  In  like  manner  I  may  avoid  the 
disputations  of  the  ethical  schools, -and  yet  set  out  a  notion  of  morals 
that  will  serve  every  present  purpose  of  thinking,  if  I  say  that  moral 
philosophy  has  for  its  subject  human  conduct,  considered  with  refer- 
ence to  whatever  absolute  qualities  may  be  found  in  it.  It  might 
seem,  on  the  first  thought,  that  this  statement  assumes  the  very  thing 
that  is  in  (juestion  between  those  who  contend  for  the  absoluteness 
and  those  who  contend  for  the  relativity  of  our  ideas  of  right  and 
wrong.  But  it  is  not  so.  The  dispute  of  the  moralists  has  reference, 
not  to  any  characteristic  of  the  qualities  in  conduct  which  we  cognize 
as  moral,,  but  to  the  mode  in  which  they  are  cognized.  Our  concep- 
tion of  such  qualities  involves  the  conception  of  absoluteness  in  them, 
and  it  is  only  by  that  notion  of  absoluteness  that  they  are  distin- 
guished from  tlu'  other  qualities  which  appear  in  human  conduct,  such 
as  wisdom,  prudence,  ingenuity,  and  the  like.  The  imperative  "  oughts'* 
which  puts  its  mark  upon  what  is  moral,  in  distinction  from  what  is 
prudent  or  expedient,  is  just  as  autocratic  in  the  doctrine  of  the  utili- 
tarian as  in  that  of  the  intuitionist.  The  former,  as  Mr.  Sidgwick  has 
pointed  out  in  his  admirable  analysis  of  "The  Metliods  of  Ethics," 
can  only  hold  that  the  moral  rules  of  conduct  are  means  relative  to  aii 
end  (greatest  happiness)  by  holding  that  the  end  itself  is  prescribed 
absolutely,  and  ought  to  be  pursued.  But  absoluteness  of  end  involves 
absoluteness  of  means,  since  means  and  end  are  inseparable — so  far 
as  human  knowledge  goes — and  cannot  be  conceived  of  apart.  Hence 
the  qualities  in  conduct  which  the  utilitarian  finds  essential  to  the 
attaining  of  the  object  that  represents  "  duty  "  to  him  are  just  as  abso- 
lute in  his  view  as  in  the  view  of  the  intuitive  moralist,  who  admits 
uothing  objective  in  his  notion  of  "  duty."   In  what  I  have  to  say, 
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therefore,  of  that  kind  of  quality  in  human  conduct  which  we  call 
"  moral/'  I  shall  distinguish  it  ouly  by  its  absoluteness. 

Every  act  in  the  conduct  of  a  human  being  is  incident  to  sorae 
one  or  more  of  tlie  varied  relationsliips  ])y  which  Ijis  state  of  l>ein£r  is 
conditioned.  Fundamentally,  there  are  lour  grouj)s  of  such  relation- 
ships, subject  to  which  every  act  of  man  is  performed  :  1.  His  rela- 
tionshijis  to  inanimate  Nature,  or  to  the  matter,  the  tVucis,  and  the 
routine  processes,  of  his  physical  environment ;  2.  His  relationships  to 
the  living  creatures  with  which  he  is  associated  in  existence,  that  are 
not  of  his  own  kind;  3.  The  relationships  that  exiht  within  himself, 
between  the  manifold  parts  of  his  own  being  ;  between  that,  for  exam- 
ple, which  is  animal  on  one  side  and  that  which  is  more  than  animal 
on  the  other  ;  4.  The  relatiouships  that  ex^ist  betweea  himself  and  liis 
human  fellows. 

It  might  be  expected,  perhaps,  that  1  should  add  a  fifth  relation- 
ship— that  of  man  to  the  supreme  source  of  being  and  of  law  in  the 
universe  ;  but  this  lies  at  the  outside  of  what  we  are  now  investigat- 
ing. It  is  a  relationship  to  which  nothing  in  human  conduct  can  be 
incident  primarily,  however  powerful  an  influence  upon  conduct  may 
be  referred  to  it  secondarily.  The  emotions  of  religion,  induced  by  a 
conscious  relationship  of  responsibility  to  some  supreme,  divine  gov- 
ernment in  the  universe,  give  a  color  of  their  own,  it  is  true,  to  the 
quality  of  human  acts,  but  they  do  not  assume  to  impart  that  quality 
nor  to  change  it.  Primarily,  they  have  nothing  to  do  with  it — it  is 
determined  independently  of  them — and  Religion  has  to  do  with  the 
quality  of  Iinman  actions  only  by  adopting  the  colder  consoiousnese 
on  which  Morality  is  founded,  and  suffusing  it  with  the  warmth  of 
reverential  and  impassioned  motives. 

Of  the  four  groups  of  relationships  to  which  all  conduct  is  incident, 
the  one  first  named  does  not  fall  within  the  region  of  morale,  and 
the  second  only  touches  upon  the  borders  of  it.  Without  entering 
into  the  reasons  of  the  fSEMJt,  it  may  be  seen  that  the  kind  of  quality  we 
are  looking  for  in  human  actions  cannot  exist  where  the  act  is  entirely 
conditioned  by  purely  physical  laws,  as  in  the  case  of  a  man's  dealhag 
with  the  inanimate  world.  As  he  stands  related  to  brute  creatures, 
however,  one  new  factor  is  introduced,  which  is  that  of  sentiency,  on 
the  opposite  side  of  the  relationship,  as  well  as  on  the  nde  of  the 
human  actor,  and  we  find  in  the  conduct  incident  to  this  a  single 
quality  which  we  recognize  as  of  absolute  existence — ^inhering  in 
the  very  nature  of  the  act  to  which  it  pertains.  For  the  positive 
phase  of  this  quality,  which  is  not  exactly  kindness  and  not  exactly 
mereilulness,  no  name  seems  to  have  ever  been  adopted.  In  its  nega- 
tive phase  we  call  it  cruelty,  and  it  appears  to  be,  among  moral  traits, 
the  primary  one. 

In  the  third  group  of  relationships,  embracbg  those  which  are 
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intriniio  in  man  (as  Wtween  his  nding  ilaoaltieB  and  the  organs  which 
they  role,  or  between  his  reason  and  his  will,  on  the  one  hand,  and  his 
alfeetions,  appetites,  and  senses,  on  the  other),  the  field  of  moral  inyes- 
ligation  enlarges,  bat  is  still  limited.  There  seem  to  be  two  forms 
in  which  the  absolnteness  of  quality  that  we  are  searching  after  in 
human  condnot  is  fonnd  appertaining  to  these  intnnaio  relationships. 
We  have  it,  I  think,  in  the  qnalities  that  we  call  (mthfohiess  and 
eonrage,  and  I  do  not  perceive  it  in  any  others  within  this  category, 
oxoept  snoh  as  are  no  more  than  modifications  and  combinations  of 
these,  with  their  opposites.  I  cannot  now  go  beyond  this  mere  state- 
ment of  a  oonelnsion,  unless  it  be  to  suggest  that  such  distinguishable 
moral  qualities  as  patience,  fortitude,  resignation,  and  so  on,  are  modi- 
fioations  of  the  radical  quality  of  courage ;  while  another  order  of 
qualities,  like  temperance,  chastity,  and  sincerity,  have  their  root  in 
truthfulness,  or  integrity,  which  may  be  the  better  name.  Out  of 
theae  two  radicals  there  may  be  derived,  I  think,  by  combination  and 
modification,  all  the  qualities  which  I  should  classify  as  the  moral 
qnalities  of  the  personal  order. 

The  final  set  of  relationships  to  be  investigated  is  that  which 
eodsts  between  the  individual  man  and  his  fellow-men ;  and  here  the 
field  of  moral  study  opens  to  its  widest  dimensions.  These  social 
relationships  are  varied,  numerous^  and  highly  complicated  by  inter- 
mixture. It  might  be  supposed  that  we  should  have  to  divide  them 
into  two  principal  groups,  embnunng— -l.  Such  relations  as  exist  be- 
tween man  and  man  individually;  and,  2.  Such  relations  as  exist 
between  the  individual  man  and  his  feUows  at  large,  in  the  united 
body  which  we  call  society ;  but  it  will  be  found  that  a  man's  relations 
to  society  are  only  the  sum  of  his  relations  to  the  several  members  of 
it,  and  that  society,  in  fact,  is  nothing  more  to  him  than  a  congrega- 
tion of  the  persons  between  whom  and  himself  he  comes  to  recognise 
that  there  are  relations  of  human  fellowship  existing.  Nothing  new, 
as  a  true  &otor  in  morals^  is  introduced  by  social  organization — ^not 
even  by  the  institution  of  government;  because  that  is  a  mere  ai^ 
rangement  for  defining  (sometimes  arbitrarily  and  incorrectly)  the  re- 
lations between  individuals.  These  relations  between  individuals, 
then,  are  what  we  have  to  examine,  and  they  seem  to  divide  them- 
selves as  follows : 

1.  Hie  relationship  in  which  one  man  stands  toward  another  simply 
as  a  living  creature.  This  is  identical  with  the  relation  existing  be- 
tween man  and  brute  animals,  in  the  conduct  incident  to  which  we 
discovered  no  moral  quality  except  that  of  cruelty  and  its  unnamed 
opposite ;  and  we  need  not  go  far  in  human  history  to  find  social  states 
and  circumstances  in  which  no  other  relationship  than  this  is  often 
recognizable  between  men,  and  under  which  no  other  moral  quality 
ean  often  exist  in  the  conduct  that  is  incident  to  it. 

2.  The  relationships  which  one  man  sustains  to  another  as  a  human 
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fellow.    These  latter  are  partly  direct  and  partly  indirect  or  second^ 

ary  relations. 

The  direct  relationships  in  this  case  are  those  of  a  man  to  the  con- 
crete persoji  of  his  Imman  fellow.  These  direct  relationships  are  sim- 
])le  and  not  very  numerous,  in  fact,  although  they  assume  countless 
variations  of  circumstance  and  form.  Some  of  tl)em  are  8})ecial,  like 
the  relations  that  exist  between  parent  and  child  and  between  hus- 
band and  wife ;  some  of  them  are  limited,  like  the  relations  that  exist 
between  the  sexes;  and  some  of  them  are  common  and  universal.  In 
the  conduct  which  is  incident  to  these  relationships  there  has  seemed 
to  be  a  great  variety  of  distinguishable  qualities  of  the  absolute  sort, 
and  we  have  a  lengthy  catalogue  of  names  in  the  nomenclature  of 
morals  to  represent  them  ;  but  I  am  disjiosed  to  believe  that,  after  all, 
there  are  only  two  radical  qualities  (with  their  op}>osites)  to  be  found 
in  this  sphere  of  human  conduct.  These  are  benevolence  and  justice. 
All  the  rest,  which  appear  upon  the  surface  as  distinguishable  moral 
qualities,  I  conclude  to  be  either  variations  of  these  in  degree  and  by 
circumstance,  or  else  the  resultant  of  some  blending  of  them  with  the 
moral  qualities  of  the  other  order.  Such  blending  is  necessarily  in- 
cessant, because  the  relationships  under  which  man  is  acting  are  al- 
ways mixed.  Mr.  Lecky  has  given  the  name  of  the  "amiable  virtues'* 
to  a  considerable  group  of  these  moral  qualities,  such  as  charity,  gen- 
erosity, magnanimity,  mercifulness  or  clemency,  kindness,  and  so  on, 
every  one  of  which  would  seem  to  have  its  root  in  benevolence,  or  in 
benevolence  and  justice  combined,  and  to  be  merely  circumstantial 
modifications  of  the  same  essential  quality.  Then  we  have,  aj)pertain- 
inix  to  this  relationship,  such  qualities  as  fidelity  and  honor — if  the 
two  are  really  distinguishable — and  both  of  these  are  clearly  produced 
by  an  intermixture  of  the  absolute  personal  quality  of  truthfulness 
with  the  absolute  social  quality  of  justice.  Whatever  else  there  may 
be  of  distinguisliable  moral  qualities  appearing  to  be  incident  to  the 
direct  relations  of  human  fellowship,!  am  sure  that  they  will  be  found 
reducible  to  the  two  radicals  of  benevolence  and  justice,  or  to  their 
combination  with  those  other  radicals — courage  and  truthiulness— 
which  we  found  to  have  an  intrinsic  souroe  iu  the  constitution  of  man, 
as  qualitative  factors  in  human  conduct. 

The  indirect  or  secondary  relations  that  exist  between  man  and 
man  as  human  fellows  are  those  which  extend  to  something  additional 
to  the  person — to  things,  that  is,  which  have  become  recognizably 
identified  with  the  person.  In  these  relationships  the  whole  notion  of 
property"  is  involved.  The  idea  of  property"'  is  the  idea  of  a 
special  relation  existing  between  a  certain  man  and  certain  things,  in 
recognisdng  which  we  necessarily  recognize — 1.  That  our  own  relationfl 
to  those  things  are  modified  by  it ;  and,  2.  That  it  introduces  a  new  set 
of  relations  between  ourselves  and  the  man,  which  are  indirect,  be- 
oause  the  things  in  question  are  intermediate  in  them.  Not  only  tan- 
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fifible  but  intangible  things  become  thuH  associated  with  the  person- 
ality of  our  fellow  inan,  and  give  rise  to  these  indirect  relationships. 
His  opinions  and  beliefs,  his  friendships  and  his  reputation,  the  objects 
of  his  affections,  the  franchises  that  he  acquires  under  the  artihcial 
institutions  of  society,  are  all  examples  of  the  intangible  things  which 
become  intervening  subjects  and  objects  in  many  of  the  relationships 
tliat  a  man  sustains  toward  his  fellow-men.  The  indirectness  of  the 
relationships  thus  created  is  productive  of  great  complexity  in  them, 
and  gives  rise  to  much  confusion  of  moral  notions  with  reference  to 
the  conduct  that  is  incident  to  them.  Out  of  all  the  complications 
that  arise,  however,  there  is  not  one  distinctly  new  quality  evolved. 
We  distinguish  in  this  region  of  conduct  sucii  absolute  characteristics 
as  those  of  honesty  (under  many  names)  and  tolerance,  but  they  are 
all  of  the  composite  class,  and  have  their  root,  for  the  most  part,  in 
justice  and  truthfulness  intermingled,  with  benevolence  sometimes 
imparting  its  amiable  tone  to  them. 

As  the  result  of  our  survey,  then,  we  have  discovered  but  four  ab- 
solute qualities  in  human  conduct  that  are  simple  and  radical,  while 
we  have  traced  a  very  few  of  the  numerous  qualities  that  are  com- 
posite, or  derived,  to  the  relationships  out  of  which  they  arise.  We 
have: 

Of  radical  qualities  of  the  personal  order — courage  and  trnthfol- 

ne.ss. 

Of  radical  qualities  of  the  soeial  order — benevolence  and  justice. 

Of  derived  and  composite  <jualities  of  the  personal  order — temper- 
ance, chastity,  fortitude,  patience,  etc.,  with  their  opposites. 

Of  derived  and  composite  qualities  of  the  social  order  —  two 
classes,  viz.  : 

1.  Incident  to  direct  social  relationships  :  charity,  generosity,  mag- 
nanimity, mercifulness,  kindness,  fidelity,  patriotism,  etc.,  with  their 
many-named  opposites. 

2,  Incident  to  indirect  social  relationships  :  honesty  in  all  its  forms, 
and  with  all  its  opposites,  which  are  numerous  in  the  nomenclature  of 
morals. 

Uaving  acquired,  so  far  as  this,  a  partly  definite  notion  of  morals, 
we  may  now  return  to  take  up  the  conception  of  civilization,  and  bring 
the  two  sets  of  ideas  into  conjunction. 

I  did  not  venture  to  say  of  civilization  that  it  is  "  a  certain  degree 
of  progress  "  in  the  state  of  man,  because  there  are  those  who  deny 
that  the  cumulative  succession  of  changes,  in  man  and  society,  which 
appear  in  the  process  called  civilization,  are,  on  the  whole, progressive 
changes.  Their  denial,  moreover,  has  reference  entirely  to  the  moral 
features  of  the  ])rocess.  They  do  not  question  the  fact  that  human 
history,  in  the  civilized  communities,  is  a  history  of  intellectual  de- 
velopment and  advancement.  They  concede  the  largest  claims  that 
can  be  made  as  to  the  growth  of  knowledge  among  men ;  as  to  the 
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growth  of  capacity  in  them  for  the  knowledge  of  knowable  tMn^  ; 
and  as  to  the  growth  of  power  in  them  to  control  the  material  oondi- 
tions  of  their  exiatenoe,  within  anoh  limits  as  aro  set  by  physical  law. 
They  do  not  belittle  the  modem  triumphs  of  the  race  in  commerce, 
science,  art,  inrention,  and  organisation.  But  they  look  upon  all  this 
as  an  eril,  delusive,  Tainglorioaa  show — a  devil's  work  oi  tinsel  mod 
yeneer— abnbble-blown  &bric,  quite  empty  of  the  substance  of  etemml 
things.  They  insist  that  there  has  been  no  moral  growth  in  human 
nature,  as  a  whole,  to  accompany  the  evolution  of  raticmal  facultiea 
and  powers ;  and  that,  while  human  conduct  has  been  gatherii^  its 
potent  gains  of  prudence,  ingenuity,  skillfolness,  and  the  like— which 
are  qualities  relative  to  means  and  ends — ^it  has  gained,  on  the  whole, 
in  the  absolute  qualities  of  rightness  and  goodness,  either  nothing  at 
all  or  less. 

This  denial  of  moral  progress,  as  a  general  fikst,  is  made,  however, 
with  some  necessary  qualifications.  There  are  certain  moval  fruits  ao 
conspicuous  in  the  history  of  civilisation,  that  no  peBsimist  can  dis- 
pute them.  That  the  long,  slow  movements  in  society,  which  have 
been  tending,  with  steady  purpose  and  sure  result,  to  establish  order 
and  the  reign  of  equal  laws ;  to  extinguish  slavery ;  to  break  opprea- 
sion  of  every  form ;  to  mitigate  the  barbarities  of  war,  and  to  put  re- 
straints upon  it;  to  diminish  human  suflMng;  to  help  the  unfortu- 
nate, and  to  lift  the  debased ;  to  cultivate  the  cosmopolitan  sentiment 
and  the  spirit  of  co5peraUon  among  men — that  the  movements  which 
bear  this  ripening  fruitage  are  moral  movements,  it  is  impossible  to 
deny.  However  the  sullen  pessimist  may  disparage  them,  as  senti- 
mental and  superficial,  the  moral  quality  in  them  is  unmistakable. 
He  yields,  therefore,  to  the  evidence  of  a  moral  growth  of  human 
character  in  these  amiable  directions,  but  he  contends  that  it  is  all 
awry,  and  more  deforming  than  otherwise  in  the  result.  He  points  to 
the  other  sides  of  the  historical  exhibition  of  humanity,  and  asks  us 
what  we  can  find  to  please  us  in  the  total  showing.  Is  there  less 
hypocrisy  among  men,  he  demands  to  know,  than  there  was  twenty 
centuries  ago?  Is  there  less  chicanery,  less  duplicity,  less  grasping 
greed  and  selfish  meanness  f  Is  there  less  rapacity,  in  fact,  after  all 
the  rude  violence  that  yon  have  subdued  by  softer  manners  is  taken 
out  ?  Is  there  less  ruthlessness  in  the  pursuit  of  ambitious  or  avari- 
cious ends  ?  Has  any  nobler  type  of  character  been  fiuhioned  by  all 
your  schools  and  institutions  than  the  type  of  Socrates  and  Plato  ? 
Is  your  democratic  Yankee,  with  his  newspaper,  his  caucus,  his  party 
''platform,"  and  his  patent  ballot-box,  a  more  admirable  patriot  than 
the  grim  republican  of  old  Rome  f  Is  your  modem  mechanic,  with 
his  cunning  tools  and  his  marvelous  engines,  a  more  honest  workman 
than  the  patient  cathedral-builders  of  the  middle  ages?  Is  your 
modem  merchant,  with  his  steam  carriers,  his  electric  messengers,  and 
his  bills  of  credit,  a  more  scrupulous  speculator  than  the  oamel-driv- 
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ing  trader  of  old,  who  tctelicd  and  carried  })etweeii  Babylon  and  Tyre?  / ,  , 
Such  questions  as  these  are  not  easy  to  answer,  and  very  few  persons     *  y 
will  be  willing  to  meet  them  with  atiirmatioDS,  in  any  positive  and 
uiKiualitiod  way. 

We  are  brought,  then,  face  to  face  with  the  fact  tbat  there  are  cer- 
tain directions  in  which  the  process  of  civilization  a])j)ear8  to  be  much 
more  certainly  a  process  of  moral  development,  as  eviiice<l  in  human 
conduct  and  character,  than  it  does  in  others  ;  certain  particulars  of 
conduct,  that  is,  in  which  the  fact  of  moral  progress  is  undeniaV)le, 
and  certain  others  in  which,  at  least,  it  is  open  to  doubt.  Now,  this 
is  assuredly  a  fact  of  great  significance.  For  the  inference  is  plain 
that,  if  the  progress  of  the  race  in  intellectual  culture  and  in  social 
organization  is  attended  with  a  certain  moral  development  in  some 
particular?;  of  conduct  more  distinctly  than  in  others,  there  must  be 
reasons  for  this  difference,  and  most  likely  they  will  be  found  in  some 
bearing  which  the  one  process  of  culture  has  upon  the  other.  It  is  to 
pursue  this  suggestion  a  little  that  I  have  taken  tho  subject  up. 

The  moment  we  pause  to  reflect  upon  the  difference  in  question, 
one  fact  concerning  it  arrests  attention.  It  is  this  :  that  the  particu- 
lars of  conduct  in  which  the  moral  advancement  of  the  human  race  is 
most  obvious  and  iu<lisputable  are  exactly  and  entirely  those  which 
we  have  seen  to  be  incident  to  the  direct  relations  of  human  fellow- 
ship, and  that  the  (jiialities  developed  are  entirely  those  which  apper- 
tain to  that  relationship,  having  their  root  in  benevolence  and  justice 
alone.  On  the  one  hand,  charities,  friendships,  institutions  of  kindly 
helpfulness,  and  all  generous,  gentle  amenities  of  social  intercourse ; 
on  the  other  hand,  charters,  ordinances,  constitutions — detined  equi- 
ties and  broad  determinations  of  personal  rights:  these  are  plainly 
the  greater  moral  fruits  of  civilization  which  show  signs  of  approach 
to  ripening,  as  yet,  and  they  all  lie  within  the  domain  of  those  direct 
relationships  which  exist  between  man  and  man  as  human  fellows,  and 
which  connect  themselves  with  nothing  else. 

This  fact  leads  us  <piickly  to  the  recognition  of  a  second  one,  which 
becomes  just  as  plain  on  examination — namely,  that  the  particulars 
of  conduct  in  which  the  moral  advancement  of  mankind  appears  most 
questionable  are  exactly  and  entirely  those  which  wc  have  seen  to  be 
incident  to  the  indirect  relations  of  human  fellowshi}> :  to  the  relations, 
that  is,  which  involve  some  intermediate  thing,  tlirongh  wliich  the 
line  of  relationship  to  our  fellow  is  drawn.  These  take  in,  as  has  been 
said,  all  the  relationships  in  which  "  property is  concerned,  em- 
bracing the  whole  organization  of  trade  and  of  labor  under  hire  ;  and 
they  also  take  in  a  great  part  of  the  political  relationships  that  arise 
out  of  the  institutions  of  government.  Now,  it  is  undeniably  in  these 
spheres  of  comluct  that  the  moral  effects  of  civilization  present  the 
most  discouraging  appearance.  Are  men  as  honest  in  work  and  trade 
as  they  were  in  more  primitive  times  ?   Is  there  not  more  trickish- 
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nc8s,  more  cheating,  more  fraud,  more  overreaching,  more  adultera- 
tion, more  sham,  more  outside  pretension  and  inside  falsity  ?  Are 
they  as  true  in  political  action  to  the  state  in  which  they  have  united 
an<l  incorporated  themselves?  Is  there  as  much  genuine  patriotism? 
Is  there  not  more  political  corruption  and  neglect  of  political  duty  ? 
These  are  certainly  the  questions  which  stagger  the  optimist  most. 

Here,  then,  we  discover  that  the  particulars  of  conduct  hetween 
whiclj  the  widest  difference  of  progress  in  moral  culture  appears  are 
precisely  tliose  that  we  liave  already  separated  by  one  of  the  broad 
differences  that  were  found  when  we  classified  the  relations  to  which 
human  conduct  is  incident.  It  is  natural  to  conjecture  that  the  one 
difterence  may  connect  itsi  lt  with  the  other.  It  becomes  still  more 
naLur.il  when  we  perceive  that  the  characteristic  diflerence  which  <lis- 
tinj^uishes  the  two  sets  of  relationships  in  question  has  been  widened 
by  the  process  of  civilization.  On  one  side,  the  direct,  primary  rela- 
tions that  exist  between  men,  in  their  purely  pi  rsonal  attitude  toward 
one  another,  have  been  steadily  pressed  into  L'^reater  intimacy  and 
closeness,  at  every  step  of  advance  which  has  been  made  in  the  diffu- 
sion of  knowledge  and  in  the  social  organization  of  the  race,  while 
tliey  have  been  more  and  more  generalized  in  the  same  operation. 
On  the  other  side,  as  the  industrial,  commercial,  and  political  mechan- 
ism of  society  has  acquired  more  complexity  and  greater  extension, 
the  indirect  or  secondary  relations,  which  involve  the  fact  of  property, 
etc.,  have  been  all  the  time  andei)goiiig  Tariitioii  and  multiplication, 
and  have  been  shaped  into  forms  of  greater  remoteness,  as  between 
the  persons  and  the  things  that  are  concerned  together  in  them.  The 
efieot  in  the  one  case  has  been  to  set  out  the  relationships  in  question 
more  clearly,  to  define  them  more  distinctly,  and  to  render  them  more 
easily  recognisable  as  they  widen  ;  and  it  is  within  the  sphere  of  this 
effect  that  we  have  the  progress  of  moral  cnltnre  most  marked.  In 
the  other  case  the  effect  has  been  to  obscure  most  of  the  relationships 
in  question,  and  to  render  the  clear  perception  of  them  more  difficult 
as  tiiey  lengthen  out ;  and  it  is  within  the  range  of  this  effisct  that  we 
find  most  doubtful  eyidences  of  moral  growth  in  the  process  of  civili- 
sation. 

From  this  I  shall  now  venture  a  generalisation,  to  see  whether  it 
will  be  justified  by  iiirther  scrutiny  of  the  moral  history  of  mankind, 
and  I  ofter  it  in  the  following  propositions : 

1.  That  moral  notions,  or  notions  of  rightness  in  conduct,  are 
formed  in  the  mind  by  the  perception  of  certain  relations  to  which 
human  conduct  is  incident;  that  they  are  exactly  aVin  in  nature, 
therefore,  to  mathematical  notions,  and  have  their  genesis  in  the 
operation  of  the  same  faculties ;  that  there  is  no  more  need,  in  conse- 
quence, of  a  special  *^  moral  sense  ^  to  account  for  them  than  there  is 
need  of  a  distinct  mathematical  sense  to  account  for  the  perceptions 
and  reasoning  processes  of  arithmetic  and  geometiy. 
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2.  That  **  Tightness  "  in  conduct  is  just  as  absolute  a  quality  as 
•*  straightness  "  in  mathematical  lines  (from  wliich  it  takes  its  name), 
and  can  no  more  depend  tor  its  existence  upon  the  "  utility'*  that  ia 
found  in  it,  or  upon  its  coincidence  with  the  experience  of  liaj)piiiess 
among  men,  than  the  existence  of  the  quality  of  straightness  in  mathe- 
matical lines  can  depend  upon  the  utility  with  which  it  serves  the 
architect  and  the  engineer,  and  coincides  with  the  necessities  of  me- 
chanical art. 

3.  That  our  moral  notions  of  right  and  wrong,  with  reference  to 
each  particular  of  conduct,  are  distinct  and  complete  in  exact  propor- 
tion to  the  clearness  and  fullness  of  our  perception  of  the  relations 
which  that  particular  of  conduct  appertains  to ;  that  their  influence 
in  the  guiding  of  our  conduct  depends  upon  the  distinctness  with 
which  they  have  thus  been  formed;  but  tliat  our  obedience  to  the 
guidance  they  offer  depends  upon  something  else,  which  we  shall 
have  to  investigate  hereafter. 

Let  me  illustrate  these  propositions  as  briefly  as  possible : 
It  seems  to  be  historically  certain  that  man^s  cognition  of  the 
cUter  ego^  or  other  "  self,"  with  which  he  finds  himself  associated  in 
existence  at  every  turn,  is  slowly  acquired  at  the  beginning  of  it,  and 
that  his  conception  of  that  other  "self"  (or  fellow-man)  is  formed 
gradually  by  the  projection  upon  it  of  ideas  that  have  grown  in  his  own 
aeli'-consciousness.  There  are  social  states  still  existing,  as  I  have  said, 
in  which  one  man's  cognition  of  another  seems  to  be  very  slightly 
different  from  his  cognition  of  brute  creatures,  and  we  may  take  these 
to  represent  one  of  the  primitive  stages  of  human  devel(3]>ment.  But 
progress  occurred  in  the  evolution  of  consciousness,  until  the  attri- 
butes of  the  subjective  "  self,"  which  it  had  cognized  first,  became 
more  or  less  perfectly  projected  upon  an  objective  "  self,"  and  one 
man  recognized  in  another  a  repetition  of  the  same  fact  of  existence 
which  he  found  in  his  own  being ;  in  other  words,  he  arrived  at  the 
recognition,  more  or  less  perfectly,  of  a  human  fellow.  At  this  stage 
moral  notions  and  sentiments  had  their  beginning,  exactly  as  mathe- 
matical notions  began  when  two  external  objects  were  distinguished 
from  one  another,  and  yet  cognized  together  as  two  instead  of  one. 
There  would  follow  some  perception  of  a  relation  between  this  con- 
scious "self"  and  that  other  •  cognized  "self,"  and  it  would  be  per- 
ceived as  the  definition  of  a  rule  of  conduct  between  them,  just  as  surely 
as  there  followed  in  the  other  ease  a  perception  of  the  relation  in  posi- 
tion that  exists  between  one  object  and  another,  and  whieh  conditions 
every  act  that  involves  the  two.  In  both  instances  the  fundamental 
idea  generated  by  the  perception  must  be  the  idea  of  a  line — a  "  line 
of  conduct "  in  the  first,  a  "  line  of  motion"  or  a  "  line  of  position  " 
in  the  second — and  the  quality  of  rightness  "  which  attaches  to  the 
conception  of  the  one  is  identical  in  kind  with  the  quality  of  "  straight- 
ness  "  that  attaches  to  the  other. 
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Tlie  p^oldon  rule  of  conduct,  "  Do  unto  others  as  ye  would  that 
they  sliotild  unto  you/'  is  strictly  analogous  to  a  mathematical 
definition  ;  or,  ratlier,  it  is  the  translation  of  such  a  definition  into  the 
languam'  of  morals.  It  is  not  only  the  formula  of  an  equation,  but  it 
is  precisely  equivalent  to  the  definition  that  we  give  of  a  right  line 
when  we  say  that  only  one  such  line  can  be  drawn  between  two 
given  points,  and  that  to  attempt  to  project  another  in  reverse  direc- 
tion is  only  to  repeat  the  first.  It  simply  states  the  recognition  of  a 
corresponding  fact — namely,  that  the  line  of  right  conduct  projected 
from  my si  If  "  to  another  "  self,"  which  I  have  cognized,  is  such  that 
no  diflerent  line  can  he  projected  from  that  other  self  to  me.  "What 
the  line  of  right  as  projected  to  me  from  my  fellow  is,  I  am  taught 
by  my  consciousness  of  the  demands  that  exist  in  my  own  being. 

In  this  way  men  first  acquired,  perhaps,  the  notions  of  right  which 
produced  a  certain  imperfect  respect  for  life  and  liberty  among  them, 
and  also  a  certain  respect  for  property,  according  to  the  primitive 
idea  of  property,  which  was  a  narrow  one.  But,  of  coarse,  theae 
notions  were  restricted  to  the  small  social  range  within  which  the  re- 
lations of  human  fellowship  had  l)ecome  firen  indistinctlj  recognised. 
How  limited  that  range  was  at  the  beginning,  it  is  impossible  to  aay; 
bat  oar  earliest  knowledge  of  the  human  race  finds  it  everywhere 
bonnded  by  associations  of  kinship.  The  patriarchal  family,  the  clan, 
the  genBy  the  tribe,  seem  to  have  always,  at  a  certain  stage  in  the 
development  of  humanity,  ciroomscribed  for  each  man  his  recognition 
of  other  men  as  human  fellows,  and  his  perception  of  the  relations 
which  he  sustains  to  them  as  snch.  Within  that  close  circle  of  recog- 
niaed  relationships,  however,  we  can  find  in  the  primitive  states  of 
society  almost  as  perfect  %  determination  of  moral  rights  and  obliga- 
tions, so  far  as  many  particulars  of  eondnct  are  concerned,  as  we  find 
in  the  dviliied  communities  of  the  present  day.  We  know  that, 
among  the  Indian  savages  of  our  own  time,  theft  and  murder  within 
the  membership  of  a  tribe  are  condemned  as  distinctly,  almost,  as 
they  are  among  ourselves;  but  as  between  tribe  and  tribe,  or  between 
Indian  and  white  man,  neither  killing  nor  stealing  oonneets  itself  with 
any  apparent  sense  of  wrong.  The  faet  seems  to  have  been  the  same 
in  all  the  earlier  tribal  forms  of  society,  and  when  the  succeeding 
form  was  reached,  in  the  organization  of  the  political  state,  the  larger 
boundaries  of  that  social  corporation  still  circumscribed  the  moral 
notions  of  its  citiaens  just  as  rigorously. 

In  the  ancient  Qentoo  laws  of  India,  which  show  admiraUe  no> 
tions  of  honesty  as  between  the  snbjeets  of  the  laws,  we  find  pre> 
scriptions  for  dividing  the  booty  of  robbers  who  had  plundered  any 
conliguous  but  alien  people.  If  any  thieves^*'  says  the  ordinanoe^ 
^by  the  command  of  the  magistrate,  and  with  his  asslstanoe,  have 
committed  depredations  upon  and  brought  booty  from  amUk»  /iroo- 
mos,  the  magistrate  shall  receive  a  share  of  one-sixth  of  the  whole,**  etc 
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In  ancient  Greece,  even  at  the  golden  prime  of  that  splendid  nar- 
row culture  which  exhibited  itself  so  incomparably  in  art,  in  literature, 
and  in  civic  virtue,  the  moral  rules  which  concern  liberty  and  life,  and 
the  simpler  of  the  moral  rules  which  concern  rights  of  property,  were 
defined  very  perfectly  as  between  the  fellow-citizens  of  each  state,  and 
between  the  kindred  states,  but  very  imperfectly  beyond  that  strict 
limit  of  familiar  association.  The  stranger,  the  alien,  the  enslaved 
captive,  the  barbarian  of  the  non-IIellenic  world,  were  not  human 
fellows  to  the  Greek;  at  the  most  they  were  only  human  creatures  of 
some  different  variety,  having  that  similitude  and  approaching  some- 
what to  that  relation,  but  quite  excluded  from  his  cognition  of  fellow- 
ship by  all  the  habits  of  his  feeling  and  his  thought.  According  to 
his  perception,  they  were  clearly  proper  subjects  of  predatory  warfare 
and  piracy;  he  could  kill  them,  plunder  them,  enslave  them,  with  no 
more  compunction  of  conscience  than  the  modern  hunter  feels  in  capt- 
uring or  killing  the  game-animals  of  the  forest.  And  yet  the  same 
conscience  was  acting  in  the  Greek  that  acts  in  men  to-day ;  but  only 
with  more  narrowness  of  range  in  the  perceptions  upon  which  it  acted. 

We  shall  have  to  pass  far  beyond  the  Greek  in  history  to  find  much 
of  a  moral  change  in  these  respects.  The  Englishman  of  the  Eliza- 
bethan age  was  a  tolerably  cultured  man,  as  we  ll  morally  as  other- 
wise. So  far  as  his  fellow-Englishmen  were  concerned,  he  had  notions 
of  right  conduct  that  were  quite  accurately  formed.  But  he  found  it 
hard  to  carry  many  of  these  notions  beyond  the  shore-bounds  of  his 
little  island.  The  sea  in  that  time — not  only  the  Spanish  Main,  but 
the  English  Channel,  and  the  very  Thames  itself — was  swarming  with 
English  pirates  and  buccaneers,  who  were  the  contemporaries  of  Shake- 
speare, and  Bacon,  and  Spenser,  and  Coke ;  who  boasted  the  best 
names  of  the  English  gentry  in  their  ranks ;  who  received  more  than 
half  countenance  from  the  public  sentiment  and  the  public  policy  of 
the  English  nation ;  and  who  pillaged  Spanish,  French,  and  Flemish 
traders  with  serene  impartiality,  killing  captains  and  crews  without 
remorse  when  it  suited  their  convenience  to  kill.  In  fact,  Mr.  Fronde 
tells  us  that  the  well-encouraged  piracy  of  the  sixteenth  century  was 
"  the  very  source  and  seed-vessel "  of  the  future  naval  power  of  Eng- 
land. 

This  insulation  of  moral  ideas,  which  established  one  code  of  con- 
duct for  fellow-citizens  and  another  for  foreigners,  one  code  for 
neighbors  and  another  for  strangers,  characterized  every  people  until 
recent  times ;  but  it  has  been  disappearing  rapidly  among  all  the  forc- 
mofit  races  since  the  modern  growth  of  universal  commerce  began. 
There  is  no  mistaking  the  reason  why.  In  the  footsteps  of  commerce, 
every  kind  of  communication  and  intercourse  between  men  has  closely 
followed,  like  the  threads  beliind  a  weaver's  shuttle.  By  travel,  by 
migration,  by  correspondence — through  the  post,  the  newspaper,  and 
the  telegraph — men  are  fetched  nowadays  from  the  farthest  corners 
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oi  the  earth  into  acquaintance  with  one  another.  For  the  civilized 
man  of  our  time,  most  of  tlje  world  has  hocome  a  neighborhood.  lie 
interests  himself  in  the  life  and  doiiiL's  <>1  another  hemisphere  much 
as  he  does  in  the  alfairs  of  his  own  town,  lie  cannot  help  losing  tlie 
sense  of  strangeness  and  of  remoteness  in  his  cognition  of  other  men, 
even  though  they  inhabit  the  antipodes.  He  cannot  resist  the  in- 
fluence of  the  association  into  which  he  is  tlirown  with  all  men,  of  all 
nations,  races,  classes,  and  creeds,  and  he  necessarily  extends  to  them, 
more  and  more  in  common,  his  recognition  of  human  fellowship.  In 
other  words,  he  generalizes  more  and  more  his  notions  of  right  COD- 
<duct  toward  men,- beoanse  his  clear  perception  of  those  relaiioiiB  of 
fellowship  upon  which  such  notions  are  based  has  become  a  general 
instead  of  a  partial  one.  This  aceonnta  for  the  whole  humane  move- 
ment of  modern  times  toward  demoono^^  toward  the  breaking  of 
caste  and  the  leveling  of  class  divisions,  toward  emancipations  and 
enfranchisements,  toward  equity  in  institutions  and  laws,  toward  com- 
mon education  and  toward  pnblic  and  private  charities  of  every  kind. 

It  is  not  the  fiact^  however,  that  every  man  acquires  entirely  for 
himself  these  larger  and  more  intelligent  pereeptions,  which  broaden 
and  clarify  his  notions  of  right.  There  is  the  same  giving  and  taking 
in  thb  as  in  other  matters  of  knowledge.  Men  acc^t  from  one 
another  a  great  deal  of  what  becomes  the  serviceable  common  stock 
of  knowledge  in  every  department.  We  are  all  of  us  settled  now  in 
the  belief  that  the  earth  is  round,  that  it  revolves  aboat  the  sun,  that 
it  rotates  on  its  axis,  that  the  other  planets  do  the  same,  and  that 
these  motions  are  all  controlled  by  the  same  force,  under  the  same 
law,  which  governs  the  fall  of  a  ripened  apple  from  its  stem ;  but 
how  many  comprehend  the  mathematical  proofs  by  whioh  siioh  • 
beliefs  as  these  are  sustained  ?  The  belief  makes  its  way  among 
men  by  the  force  of  the  aathoiity  of  the  few,  whose  keener  facul- 
ties have  verified  the  demonstration  of  it — ^assisted,  indeed,  by  the 
general  growth  of  what  may  be  called  a  receptive  intelUgenoe^ 
which  enables  men  to  discern  the  probability  of  the  truth  of  tbiogs 
which  they  do  not  peroeive  clearly  in  fact.  Bat  snoh  belieft  are  ao- 
cepted  at  last  and  acted  npon  and  reasoned  upon,  exactly  as  tbongh 
they  held  in  each  man's  mind  the  firmest  ground  that  bis  own  per- 
ceptions and  his  own  reason  conld  give  thenu  It  has  appeared  to 
be  the  same  with  all  the  larger  genenlications  in  morals.  They  are 
diffused  in  society  by  the  propagation  which  we  call  a  growth  of 
public  opinion,  and  they  sometimes  enforce  themselves  in  the  moral 
code  of  a  community  even  before  the  migor  part  of  its  members  have 
half  recognised  the  ground  of  fS^it  upon  whioh  they  rest. 

If  we  turn  now  to  the  iimSire^  relationships  between  men,  which 
arise  out  of  the  institutions  of  property,  politics,  etc,  we  shall  see  that 
they  have  been  generally  rendered  more  remote  and  less  reoogniaablc^ 
by  the  same  operations  that  have  produced  greater  intimacy  and  fi^ 
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miliar  closeness  in  the  direct  relations  of  person  with  person.  This 
fact  is  particularly  apparent  in  the  relationships  which  involve  prop- 
erty. The  primitive  idea  of  property  was  so  associated  with  the  fact 
of  possession  or  occupation  that  it  could  not  be  entertained  apart 
from  that.  According  to  the  earlier  Roman  law,  stolen  property  was 
lost  to  its  owner,  simply  because  he  had  lost  possession,  without  which 
the  moral  intelligence  of  that  age  could  not  retain  its  conception  of 
the  right  of  property.  If  recovered  from  the  thief,  it  was  appropriated 
by  the  state.  In  the  later  Roman  jurisprudence  this  inequity  was 
corrected,  but  it  reappeared  in  the  legislation  of  the  barbarian  con- 
querors of  the  empire,  and  again  became  the  law  of  Europe  for  several 
hundred  years ;  surviving  in  some  parts  of  Germany,  according  to 
Chancellor  Kent,  until  near  the  middle  of  the  last  centnry.  By  the 
common  law  of  England,  as  laid  down  even  so  lately  as  in  the  Com- 
mentaries of  Blackstone,  goods  wrecked  were  adjudged  to  belong  to 
the  king,  and  the  owner  bad  no  right  of  recovery  until  a  cnrions 
statute  of  Edward  IL  gave  him  that  right,  upon  the  condition  that 
some  living  creature  should  have  escaped  the  wreck,  to  fictitiously 
represent  him,  it  would  seem,  in  the  act  of  possession  at  the  last  mo- 
ment. 

This  strange  defect  in  the  primitive  idea  of  the  right  of  property, 
lingering  so  obstinately  and  so  long,  illustrates  the  difficulty  which 
men  have  always  experienced  in  carrying  that  idea  from  a  simpler  to 
a  more  complicated  set  of  circumstances,  and  the  easiness  with  which 
their  perception  of  the  relations  to  which  it  attaches  becomes  confused 
by  any  separation,  whether  real  or  apparent,  of  the  thing  from  the 
person.  But,  in  the  evolution  of  our  civilized  social  state,  more  com- 
plex forms  of  property  have  been  coming  all  the  time  into  existence. 
In  some  of  these,  the  person  and  the  thing  have  been  pushed  apart  to 
a  wide  remove  from  one  another ;  in  others,  the  association  of  ownership 
between  them  is  subtilely  conditioned  by  various  circumstances  and 
contingencies ;  in  others,  several  persons  are  associated  with  the  same 
thing,  in  common  ownership,  or  with  a  succession  of  rights  in  it,  or 
with  rights  that  are  various  in  degree;  in  still  others,  the  thing  which 
is  the  subject  of  property  is  a  pure  figment  of  the  brain — tlie  mere 
idea  of  a  property-right  which  has  itself  become  property  by  a  con- 
venient fiction.  Again,  half  the  wealth  of  the  world  has  been  aeqnir- 
ing  of  late  a  kind  of  duplicate  shadow-form  of  existence,  by  paper 
representation,  in  a  hupdred  modes — as  in  bonds,  notes,  drafts,  stock- 
oertificates,  bills  of  lading,  etc. — and  so  plays  a  doul)le  part,  one  real 
and  one  fictitious,  in  the  commercial  transactions  of  the  present  day. 
That  this  protean  mobility  of  form  should  be  given  to  **  propert  y,"  and 
the  subjects  and  conditions  of  ownership  be  so  continually  mnltiplied 
and  modified,  without  obscuring  the  indirect  relations  which  "prop- 
erty" creates  between  men,  and  confusing  the  perception  of  them,  is 
quite  impossible.   Along  with  this  obscuring  cause  there  is  another 
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one  to  he  found,  which  has  been  equally  active  in  the  whole  arena  of 
industrial  and  commercial  intercourse.  This  is  the  constant  multipli- 
cation of  intervening  agents — middle-men,  factors,  brokers,  speculators, 
contractors,  and  distributors  of  every  sort — between  the  producer  and 
the  consumer,  or  between  the  primary  owner  and  the  ultimate  owner 
of  almost  everything  which  is  the  subject  of  ownership  and  trade. 
Those  two,  who  are  the  actual  persons  brought  chiefly  into  relation- 
ship by  the  thing  in  question,  are  put  quite  out  of  sight  of  one  another 
in  most  of  the  transactions  of  modern  industry  and  commerce;  and  it 
is  easy  to  see  how  much  more  energy  in  the  forming  of  a  notion  of 
right  is  required  to  preserve  the  integrity  of  the  line  of  coDdact 
between  them,  through  indirect  dealings  like  these. 

The  truth,  then,  seems  to  be  that  the  civilizing  process  in  society 
has,  thus  far,  had  two  quite  contrary  moral  effects  :  one,  to  cultivate 
and  quicken  in  men  the  intelligence  which  apprehends  their  relations 
to  one  another,  and  which  perceives  a  right  line  in  all  the  conduct  that 
is  incident  to  those  relations ;  the  other,  to  complicate  and  obscure 
one  prominent  group  of  such  relations,  and  to  make  the  apprehension 
of  them  more  difficult.  If  the  former  effect  has  not  yet  overcome  the 
latter,  in  that  sphere  of  conduct  where  the  conflict  between  them  is 
greatest,  there  is  nothing  to  wonder  at  in  the  fact.  It  is  quite  accord- 
ing to  the  nature  of  our  moral  cognitions  that  men  should  sooner  learn 
not  to  steal  than  not  to  cheat ;  because  stealing  is  an  assault  direct 
upon  that  fact  of  possession  which  we  have  seen  to  be  at  the  bottom 
of  the  idea  of  a  right  of  property ;  whereas  clieating  takes  most  of 
its  suggestions  from  the  absence  of  that  fact.  It  is  certain  that  civ- 
ilization has  diminished  downright  robbery,  depredation,  theft,  and 
not  so  much  by  its  police,  nor  by  the  force  of  its  penal  laws,  as  "hy 
cultivating  the  notion  of  right  conduct  which  condemns  them.  If  it 
has  not  yet  curtailed  the  devices  of  fraud,  and  if  men  make  dishonest 
use  of  the  knowledge  and  the  skill  that  they  have  gained  in  every  art, 
even  more,  perhaps,  than  their  fathers  used  the  scantier  methods  of 
fraud  wliieh  they  knew,  the  reason  seems  to  be  explained,  and  I  can 
find  nothing  in  the  fact  to  argue  against  a  final  ripening  of  moral 
fruits  in  this  region  of  human  conduct,  as  well  as  in  the  rest. 

**But  what  then?"  every  reader  will  ask.  "Is  it  enough  to  account 
in  this  way  for  our  notions  of  right  ?  Is  it  enough  to  satisfy  ourselves 
that  they  are  formed  like  our  mathematical  notions,  by  the  same  facul- 
ties, in  the  same  way,  and  that  they  have  the  same  intellectual  gene- 
sis ?  Is  there  not  something  more  which  this  doctrine  leaves  still 
unexplained? — that  sometliing  which  distinguishes  a  moral  notion  from 
every  other  that  is  formed  in  the  human  mind  ;  that  something  in  it 
which  is  mandatory  and  urgent ;  that  something  which  we  call  con- 
science, sense  of  duty,  obligation?"  I  say.  Yes ;  there  certainly  is 
something  involved  in  morals  beyond  the  knowledge  of  right  and 
wrong ;  some  kind  of  a  force,  or  some  kind  of  a  law  of  feeling  in  mao^ 
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wUeh  constrains  him  toward  the  right  line  of  o<mdiiet  when  he  has 
discerned  it.  That  it  onl  j  operates  in  eoinoidenoe  with  his  perception 
of  tlie  line  of  right — that  men,  in  other  words,  have  no  conscience  with 
tespect  to  wiongfal  deeds  which  they  have  not  yetreoogDiced  as  wrong* 
Ial--Htppear8  to  be  shown  by  all  the  facts  of  human  history.  If  it  were 
otherwise,  the  Greek  should  have  had  a  consdence  to  protest  against 
infanticide;  the  Roman  should  have  had  a  conscience  to  protest  against 
slavery  and  against  the  bloody  games  of  the  arena ;  the  Jew  shoold 
have  had  a  conscience  to  protest  against  the  slanghter  of  women  and 
children  in  war ;  Calvin  should  have  had  a  conscience  to  protest  against 
the  burning  of  Senretns,  and  Cotton  Mather  a  conscience  to  protest 
against  the  witoh-hnnting  deviltries  at  Salem.  This  conscience,  then, 
must  be  something  that  is  only  made  active  by  the  development  of  a 
moral  intelligence  which  reveals  to  men  the  line  of  right  in  one  par* 
ticnlar  of  conduct  after  another.  Need  we  try  to  account  for  it  any 
otherwise  than  by  calling  it  a  tow  qffuling^  analogous  in  kind  to  that 
law  of  motion  which  operates  to  constrain  the  obedience  of  matter  to 
right  lines  of  motion?  We  know  that,  when  we  throw  a  stone  into 
the  air,  it  would  move  forever  in  the  straight  line  of  its  projection  if 
other  forces,  more  potent  than  the  projecting  one,  did  not  interfere  to 
overcome  the  proper  law  of  its  motion.  If,  now,  we  might  imagine  a 
state  of  consdonsness  in  this  clod  of  matter,  by  virtne  of  which  it 
conld/ee^  the  resistance  in  itself  to  the  perturbing  forces  that  are  swerv- 
ing it  from  the  line  of  rectitude,  we  should  have  the  perfect  analogue 
of  what  I  conceive  to  be  the  conscience  of  the  human  being ;  a  persist- 
ent law  of  feeling,  that  is,  in  man,  which  resists  deviation  from  the 
right  lines  of  conduct  whenever  he  has  become  conscious  of  them. 
Such  an  implanted  law  of  moral  feeling  in  human  nature  is  no  more 
difficult  of  conception,  nor  any  less  so,  than  the  rectilinear  law  of  ma- 
terial motions. 

But  if  the  moving  stone  were  conscious  of  the  commanding  law 
which  resists  all  perturbing  influences,  it  would  still  be  irresponsible 
for  its  deviations  fsom  the  right  line  of  motion ;  whereas  the  acting 
man  is  not,  because  all  the  forces,  of  projection  and  perturbation  alike, 
are  in  himself,  and  within  the  control  of  his  own  volition.  He  has  l>nt 
to  bring  his  will  into  conjunction  with  the  resisting  vU  inmiUB  in  his 
moral  consciousness  to  make  the  resistance  always  efficient. 

And  this  brings  to  light  the  third  element  in  morals:  which  is  the 
discipline  of  obedience  in  man  to  the  law  of  feeling  which  constrains 
him  toward  the  right  line  of  conduct  when  he  has  perceived  it.  This 
discipline  is  very  obvionsly  the  final  end  and  final  fruit  of  human  cult- 
nre.  We  need  not  wonder  that  it  is  slowly  attained,  when  we  think 
of  the  powerful  animality  in  man  which  has  to  be  struggled  with  in 
the  process.  It  may  be  that  our  modem  civilisation  has  accomplished 
little  as  yet  beyond  the  older  in  this  direction,  of  moral  discipline.  It 
may  be  that  men  haye  acquired  larger  perceptions  of  right  without 
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bting  traiued  to  obey  them  any  better,  except  in  a  few  directions  <rf 
conduct,  where  tlie  least  resistance  of  opposing  appetites  and  passions 
is  encountered.  But  still  it  must  be  true  that  all  culture  tends,  fintt, 
to  develop  the  moral  intelligence  which  forms  right  notions  of  con- 
duct, and,  finally,  to  perfect  the  moral  discipline  which  makes  coodact 
obedient  to  them. 

It  is  upon  that  discipline  chiefly  that  those  qualities  which  I  liave 
called  the  moral  qualities  of  the  personal  order,  and  which  have  their 
root  in  truthfulness  and  courage^  depend  for  their  eyolution.  I  had 
intended  to  recur  to  these  for  some  disoossion  at  this  point,  but  my 
article  is  already  too  long.  Perhaps  it  is  enough  to  note  the  ia^t  that, 
being  incident  as  they  arc  to  intrinsic  rdations,  self-ezisting  m  man, 
whicli  undergo  DO  complication  and  do  chaDgc,  the  moral  notions  that 
define  them  may  easily  have  been  quite  as  distinct  at  some  earlier  I 
stages  of  human  culture  as  they  are  now.  If  they  manifest  themselves 
no  more  potently  in  eonduot  than  they  did  twenty  centuries  ago— 
which  seems  doubtful,  upon  the  whole — ^the  fact  must  show  us  how 
little  oua^modem  civilisation  has  yet  advanced  the  race  in  moral  dis- 
cij^lid^  whateyer  gains  in  moral  knowledge  it  may  have  brought. 


DOES  IT  TAKE  TIME  TO  THINK? 

\  * 
%  i 

(SOME  MEASUREMENTS  OF  THE  FER80NAL  EQUATION.) 

By  T.  F.  BROWKELL. 

'\ir ASKELYNE,  the  Boyal  Astronomer  of  England,  in  August, 
-1^^  1795,  had  his  attention  called  to  the  fact  that  his  assistant, 
Mr,  Kinnebrook,  was  making  errors  in  recording  observations.  He 
noticed  that  Mr.  Kinnebrook  had  fallen  into  the  habit  of  making 
his  records  half  a  second  later  than  they  should  be.  In  the  follow- 
ing year  this  fault  was  found  to  have  increased.  All  of  Mr.  Einne- 
brooVs  obserrations  were  recorded  ,  as  about  fourths  of  a  second 
too  late.  The  assistant  was  a  trained  and  skilled  obsexrer  of  long 
experience,  but,  although  the  fault  was  pointed  out  to  him,  and 
realized  by  him,  it  appeared  impossible  for  him  to  oTereome  it 
The  same  error  still  appeared  in  all  his  work.  The  two  astronomers, 
it  must  be  remarked,  were  working  together  observing  and  noting 
the  same  events,  such  as  the  transits  of  the  same  stars  across  hair- 
lines placed  in  the  fields  of  vision  of  their  telescopes  or  transit-instnb 
ments.  After  observing  side  by  side  a  large  number  of  events,  and 
recording  the  times  as  accurately  as  they  could  to  the  second  and 
fraction  of  a  second  in  each  case,  it  was  found  by  a  comparison  of 
results  that  the  events  were  almost  invariably  recorded  by  Mr.  Kin- 
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nebrook  as  haviug  taken  place  four-fifths  of  a  second  later  than  the 
time  observed  and  noted  by  Maskelyne.  All  attempts  by  Mr.  Kin- 
nebrook  to  account  for  or  to  remedy  what  he  deemed  his  fault  were 
in  vain.  At  last  Maskelyne,  assuming  that  his  own  observations 
were  correct,  and  that  the  habit  of  his  assistant  arose  from  some  de- 
fect difficult  to  explain,  felt  obliged  to  discharge  him  as  incompetent 
for  the  special  class  of  work  in  which  he  had  been  long  engaged. 
At  the  present  day  astronomers,  with  better  knowledge  of  the  de- 
gree to  which  the  personal  element  enters  into  all  work,  and  espe- 
cially into  a  class  of  labor  so  difficult  as  that  of  recording  fractions 
of  a  second  or  hundredths  of  an  inch,  are  accustomed  to  ]>]ace  as 
much  reliance  upon  the  observations  of  Mr.  Kinnebrook  as  upon 
those  made  by  the  royal  astronomer  himself.  The  constant  diflerence 
in  the  result  is  explained,  not  by  the  assumption  of  incompetency  on 
the  part  of  one  of  these  astronomers,  and  of  complete  accuracy  on 
'  that  of  the  other,  but  by  reference  to  what  is  known  as  the  relative 
personal  equation  of  the  two  men.  It  is  not  supposed  that  the  rec- 
ords made  by  eitlier  of  them  are  absolutely  correct.  Beyond  a  doubt 
there  is  in  the  records  of  each  a  small  and  constant  error  arising 
from  personal  ciiaracteristics.  There  is  no  reason  to  suppose  that  the 
amount  of  this  error  was  larger  with  Mr.  Kinnebrook  than  with  Mas- 
kelyne. The  absolute  personal  equation,  as  the  error  is  called,  is  as 
likely  to  appear  in  the  observations  of  one  as  in  those  of  the  other. 
The  error  of  four-fifths  of  a  second,  which  invariably  appeared,  does 
not  represent  a  difference  from  the  exact  truth,  but  the  constant  dif- 
ference between  the  amount  of  error  habitual  to  one  of  these  observ- 
ers and  the  amount  of  error  habitual  to  the  other.  But,  as  we  do  not 
know  the  personal  equation  of  either,  in  tliis,  which  is  the  first  recorded 
case  of  the  kind,  we  can  never  know  where  the  truth  actually  was. 

By  this  and  similar  cases  the  attention  of  scientific  men  was  called 
to  the  effect  of  personal  characteristics  in  classes  of  work  similar  to 
that  of  the  astronomical  observatory.  Examination  showed  that 
these  characteristics  are  a  constant  cause  of  error.  By  numerous  ex- 
periments it  appeared  that  one  who  observes  and  records  an  occur- 
rence always  gives  a  result  which  differs  from  the  exact  truth.  Even 
where  the  observer  was  trained  and  skilled  in  observing  events  like 
those  in  the  experiment,  the  rule  was  the  same.  He  recorded  the 
time  too  early  or  too  late.  The  error  would  appear  in  each  experi- 
ment, and  always  to  the  same  amount.  If  tlie  record  was  too  late  in 
one,  it  invariably  was  too  late.  This  habitual  difference  between  the 
time  as  noted  by  an  observer  and  the  actual  time  of  the  happening 
of  the  occurrence  is  what  has  been  termed  the  absolute  ])ersonal 
equation  of  that  observer.  It  represents  the  amount  of  error  which 
he  will  always  make.  It  has  been  found  to  differ  with  different  per- 
sons for  the  same  class  of  events.  It  also  differs  in  the  same  person 
for  events  of  different  classes.   The  time  required  to  observe  and 
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record  the  happening  of  a  sadden  and  unexpected  spark,  for  instance, 
is  always  greater  than  that  required  in  the  case  of  the  expected  ap- 
pearance of  a  letter  or  figure  thrown  upon  a  screen.  The  equation 
also  diflfera  according  as  the  facts  are  observed  by  the  use  of  one  of 
the  senses  or  of  another.  The  time  required  for  some  of  the  senses 
to  convey  intelligence  to  us  is  far  greater  than  that  required  by 
others. 

In  making  astronomical  observations  the  equation  requiring  atten- 
tion is  that  relating  to  the  sense  of  sight.  Being  the  value  of  an 
habitual  error,  it  iuvalidatts  all  observations,  since  the  record  of  each 
observer  is  incorrect  in  a  certain  constant  amount.  It  is,  therefore, 
necessary  to  obtain  tbu  personal  equation  of  the  observer,  and  to  add  ' 
or  subtract  this  from  the  results  which  he  notes,  in  order  to  know  the 
true  time  of  the  occurrence  recorded  by  him.  This  can  easily  be 
done.  To  obtain  the  equation  for  observation  of  the  transits  of  stars, 
for  instance,  the  metbod  is  quite  simple.  A  luminous  point  similar 
to  a  star  is  made  to  move  with  uniform  velocity  in  a  circle,  and  to  I 
pass  across  the  field  of  a  telescope.  The  exact  time  the  point  is  upon 
tlie  hair-line  which  divides  the  field  of  view  is  correctly  recorded  by 
mechanism  which  stops  a  chronometer.  The  observer  watches  the 
luminous  point,  and  as  soon  as  he  sees  it  upon  the  line  presses  a  but- 
ton which  stops  a  second  chronometer.  The  difference  between  the 
times  indicated  by  the  two  chronometers  gives  the  i)erbonal  equation 
of  the  observer  for  the  transits  of  stars,  recorded  l)y  pressing  a  but- 
ton. Its  amount  will  be  very  small.  When  the  time  is  taken  by 
glancing  at  a  clock  and  then  noting,  the  equation  of  almost  all  ob- 
servers is  so  large  as  to  demand  a  correction. 

Since  personal  characteristics  are  the  cause  of  a  constant  error,  it 
follows  that  two  observers  of  equal  skill,  using  instruments  of  equal 
accuracy  in  observing  and  recording  a  large  number  of  occuiTcnces, 
will  always  differ  from  each  other  in  the  results  obtained,  and  in  an 
amount  that  will  always  be  the  same.  This  constant  difference  be- 
tween the  results  given  by  two  observers  is  called  their  relative  per- 
sonal equation.  The  four-fifths  of  a  second  between  the  records  of 
Mr.  Kinnebrook  and  Maskelyne  was  the  value  of  such  an  equation. 
It  is  the  sum  or  the  difference  of  the  amounts  of  error  habitual  to 
each.  Its  value  may  be  found  by  experiment,  or  by  adding  together 
the  absolute  equations  of  each,  or  by  subtracting  one  from  the  other 
in  case  the  tendencies  to  error  are  in  the  same  direction. 

An  interesting  example  of  a  personal  equation  was  the  ground  of 
a  serions  criticiam  made  about  a  year  ago  upon  the  trustworthiness 
of  the  observations  made  at  Greenwiob,  In  timing  the  class  of  ob- 
teryationa  which  were  criticised,  the  reoord  was  kept  at  the  observa- 
tory in  seconds  and  tenths  of  a  second.  The  first  record  was  made 
at  the  time  of  ^e  observations  by  dots  or  punctures  made  in  a  tape 
mnniBg  over  a  drum,  the  spaces  betweea  the  dots  reprsesiitmg  oor^ 
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rwponding  lengths  of  time.  The  tape  was  prepued  for  use  by  being 
maiked  off  by  printed  dots,  abont  a  third  of  an  inch  apart,  into  apaoea 
representing  eeoonde.  The  permanent  reeord  vas  prepared  anbse- 
qvently  by  reading  off  the  remits  noted  upon  the  tape.  To  read  off 
the  whole  seconds  was  of  course  a  simple  matter  of  enomeratbn  of 
spaces  representing  seconds.  The  fractions  of  a  second,  howeyer,  it 
was  customary  to  estimate  in  tenths  of  a  second.  The  estimation 
was  made  upon  the  position  of  one  sharply-marked  dot  as  referred  to 
two  other  well-defined  dots,  one  on  each  side  of  it,  indicating  the  be- 
ginning and  the  end  of  a  second,  and  separated  about  a  third  of  an 
inch.  It  was  done  by  inspection  of  the  tape,  by  highly-trained  and 
experienced  men,  to  whom  it  had  been  a  daily  work  for  years.  Sach 
being  the  methods,  an  astronomer  connected  with  another  observatory 
selected  at  random  from  the  reports  of  the  Greenwich  Observatory  a 
large  number  of  records,  and  caused  the  number  <rf  times  each  fraction 
of  a  second  occurred  to  be  counted.  Theoretically,  th^  is  no  reason 
why  one  fraction  should  appear  more  often  than  another.  An  ex- 
amination of  over  1,200  instances,  however,  showed  that  certain 
fhustions  appeared  much  more  frequentiy  than  they  theoretically 
should.  The  figure  4  or  and  the  figure  0  or  A»  were  found  too  often. 
Upon  this  frot  was  founded  a  critidsm  upon  the  accuracy  of  the  re- 
ports. It  was  claimed  that  the  freq;uency  of  these  fractions  was  occa- 
sioned by  personal  diaracteristios  in  the  person  who  estimated  the 
Ikaotion ;  and  it  was  assumed  that  such  were  the  idiosyncrasies  of 
even  the  most  highly4rained  persons,  that  in  making  such  estimations 
they  would  unconsdonsly  tend  to  use  certain  figures  rather  than 
others;  in  this  case  it  was  argued  that  the  tendency  causing  error 
waa  to  make  the  record  fourtenths  for  most  fractions  between  three- 
tenths  and  fiye-tenths,  and  where  the  dot  waa  near  the  end  of  a  second 
to  record  the  time  as  a  whole  second.  This  criticism  was  offered  in 
a  dignified  and  serious  way  in  a  prominent  scientific  journal,  and  was 
as  earnestly  replied  to  and  discussed  by  the  observers  at  Greenwich 
in  the  same  joumaL 

This  example  of  the  peracmal  equation  qmte  difoent  from  that 
which  was  first  briefly  described.  The  Talue  of  the  equation  in  this 
case  it  is  impossible  lor  us  to  formulate  with  accuracy  in  the  present 
state  of  our  knowledge.  In  examples  like  the  first,  the  factors  can  be 
more  readily  obserred,  analyzed,  and  measured.  Tlie  difference  which 
appeared  in  the  case  of  Matdwlyne  and  Hr.  Einnebrook  arose,  without 
doubt,  lh>m  the  &et  that  nervous  and  mental  actions  require  tame  for 
tbdr  accomplishment,  and  because  the  rate  of  nervous  transmission 
and  mental  action  in  one  of  these  observers  constantly  differed  from 
that  in  the  other.  The  problem  of  the  personal  equation  in  this  aspect 
becomes  one  of  physiology  and  psychology.  As  such  it  has  been  in- 
▼estigated  with  great  resesreh  by  specialists  during  the  past  twenty 
years.  And,  although  the  results  obtained  are  in  most  oases  only 
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approximately  trae,  the  Tarioiu  experiments  that  have  been  made  aie 
not  without  some  enrions  interest. 

It  is  well  known  that  the  operations  of  the  neryoos  system  leqniie 
time.  The  action  of  the  different  senses  is  not  instantaneons;  there 
is  always  an  interral  of  time  after  a  foreign  body  touches  our  skin 
before  we  know  that  it  touches  ns.  So  also  between  the  mental  de- 
cision to  make  a  movement  and  its  actual  jexecntion  there  is  a  real 
though  short  interral. 

Where  vpon  sight  of  a  star  a  bntton  is  to  be  pressed,  there  ^  firsts 
the  action  of  the  sense  of  sight  which  gives  us  Imowledge  of  the  ez* 
istence  of  the  star ;  and,  second,  action  of  the  will  causing  pressure  of 
the  button.  In  fact,  the  physiological  and  psychical  action,  in  all 
cases  where  excitation  is  followed  by  the  giving  of  a  Bignal,  may  be 
divided  into  six  separate  and  successive  actions.  The  sensation  may 
be  divided  into  three  distinct  acts.  In  the  example  supposed  there  is, 
first,  the  reception  of  the  image  of  the  star  upon  the  retina ;  second,  the 
transmission  of  the  stimulus  through  the  nerve  from  the  eye  to  the 
brain ;  and,  third,  the  mental  perception  of  the  existence  of  the  star. 
The  voluntary  movement  which  causes  the  signal  may  also  be  divided 
into  three  acts.  There  is,  first,  the  act  of  the  will  by  which  it  is  deter- 
mined to  press  the  button ;  second,  the  transmission  of  the  impulse 
through  the  nerves  from  the  brain  to  the  hand;  and,  third,  the  excite- 
ment of  the  muscular  fibres  by  which  the  finger  is  bent  and  the  button 
pressed.  The  entire  interval  between  the  excitation  and  the  giving 
of  the  signal,  during  which  these  six  acts  occur  in  succes^sion,  has 
been  called  the  physiological  time.  It  is  really  the  same  in  amount, 
in  most  cases,  with  the  personal  equation.  That  portion  of  it  which 
is  occupied  with  the  purely  mental  acts  of  perceiving  the  signal  and 
determining  the  signal  is  called  the  psychical  time.  It  is  the  time 
required  to  think. 

Attempts  have  been  made  to  measure  each  of  these  six  factors, 
and  interesting  results  have  been  obtained,  though  of  various  degrees 
of  accuracy  and  trustworthiness. 

The  earliest  experiments  were  made  with  reference  to  the  rapidity 
of  movement  through  the  nerves.  The  first  attempt  to  measure  the 
velocity  of  nervous  impulses  proceeding  from  tlie  brain  under  action 
of  the  will  was  made  long  ago  by  Haller.  He  ascertained,  by  reading 
aloud  with  great  rapidity  extracts  from  the  "  yEncid,"  the  average 
number  of  letters  which  he  could  pronounce  in  one  minute.  Then  he 
calculated  the  length  of  the  nerve  from  the  brain  to  the  muscles  of 
the  tongue  and  mouth.  Each  letter  he  regarded  as  rcquirir.p;  a  ner- 
vous impulse.  He  was  obliged  then  only  to  multiply  the  luimber  of 
letters  spoken  in  each  minute  by  the  length  of  the  nerve.  This  gave 
as  a  result  that  the  rate  of  nervous  transmission  from  the  brain  was 
about  150  feet  a  second.  This  experiment  was  defective  in  failing  to 
take  into  account  the  facts  that  both  the  act  of  willing  and  that  of 
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mascular  contraction  require  time.  Had  these  been  considered,  the 
solution  would  have  been  farther  from  the  truth  than  it  really  was. 
Recent  investigations  of  more  precision  have  not,  however,  given  re- 
sults that  differ  widely  from  that  obtained  by  Haller.  The  rate  as 
given  by  Ilelmlioltz,  after  many  experiments,  is  about  111  feet  per 
second.  This  is  now  generally  accepted  as  the  most  accurat(>  state- 
ment. Slif;ht  differences  in  results  for  movements  from  the  brain,  and 
for  those  proceeding  to  it,  have  been  obtained  in  the  investigations, 
but  the  rate  is  regarded  by  the  best  authorities  as  essentially  the 
same  for  both  movements.  If  there  be  a  difference,  it  arises  because 
the  rate  of  voluntary  impulses  moving  from  the  brain  outward  is  the 
more  rapid  of  the  two. 

A  difference  also  has  been  found  to  exist  in  the  rapidity  with 
which  we  perceive  impressions  received  through  the  eye,  and  those 
received  throu<^h  the  ear.  This  at  one  time  was  supposed  to  be 
caused  by  a  difference  in  the  rate  of  transmission  in  the  respective 
nerves.  The  better  authority  now  is  that  the  disparity  is  occasioned 
cither  by  difference  of  length  of  the  two  nerves,  or  because  the  mind 
does  not  so  readily  distinguish  impressions  of  one  kind  as  those  of 
the  other. 

If  these  data  are  correct,  it  requires  at  least  one-twelfth  of  a  sec- 
ond for  us  to  perceive  a  sensation  in  our  foot.  A  mosquito  which 
selects  our  ankle  as  the  fit-Id  of  his  operations  has  nearly  a  sixth  of  a 
second  in  which  to  make  his  escape,  for  it  requires  at  least  one  twelfth 
of  a  second  for  us  to  find  out  that  the  mosquito  is  there,  and  another 
twelfth  of  a  second  for  us  to  make  up  our  mind  to  declare  war  upon 
him  and  to  initiate  hostile  action. 

It  will  be  observed  that  the  rate  of  nervous  transmission  is  com- 
paratively slow.  Electricity  travels  at  the  rate  of  many  thousand 
,  miles  a  second,  or,  more  accurately,  10,000,000  times  as  fast  as  nervous 
action.  Light  moves  about  two-thirds  as  fast  as  electricity.  If  we 
examine  movements  which  are  comparatively  sluggish,  we  find  that  a 
cannon-ball,  when  fired,  moves  about  900  feet  a  second,  or  nearly  ten 
times  as  f;ist  as  nervous  energy.  A  railroad-train  speeding  along  at 
sixty  miles  an  hour  would  be  moving  at  about  the  same  rate  as  an 
ordinary  nervous  stimulus,  though  in  a  contest  the  stimulus  would 
probably  win. 

By  further  experiment  it  has  been  determined  that  the  time  re- 
quired for  the  excitation  of  the  muscular  fibres  for  such  acts  as  the 
supposed  pressing  of  the  button,  this  being  the  factor  last  in  order  of 
the  entire  six,  is  about  one-hundredth  of  a  second. 

It  is  also  declared  with  some  precision,  both  by  analogy  to  this 
last  act  and  by  experiment,  that  the  time  required  for  the  reception  of 
the  impression  by  the  sensitive  membrane,  whicli  is  the  first  and  a 
corresponding  factor  of  the  complete  physiological  time,  is  also  about 
one-hundredth  of  a  second.  ^ 
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There  are  now  left  undetermined  only  two  of  the  &etorB.  These 
are  the  time  required  for  the  two  purely  mental  aets:  first,  of  per- 
oeiving  the  Beneation ;  and,  aeeond,  of  willing  the  movement  which 
immediately  foUowa.  These  two  make  np  the  psychical  time.  It 
may  he  obtained  by  first  learning  the  entire  physiological  time,  and 
then  subtracting  from  that  the  value  of  the  |our  known  factors,  the 
determination  of  wMoh  has  been  given.  This  would  leave  the  period 
required  for  the  purely  mental  operations  of  distinguishing  and  will- 
ing. 

For  the  purpose  of  learning  the  physiological  time  for  events  of 
different  orders,  a  large  number  of  carefully-prepared  experiments 
have  been  made  by  different  investigators.  Though  the  results  ar- 
rived at  lack  much  in  accuracy  and  completeness,  they  are  highly 
interesting  and  instructive. 

For  experiments  relating  to  sight  the  arrangement  is  usually  of 
the  following  nature :  The  patient  is  seated  before  a  screen,  upon 
which  certain  letters  or  numbers  can  be  thrown,  or  before  glass 
globes,  which  can  be  suddenly  illumined  by  an  electric  spark.  Upon 
seeing  the  number,  letter,  or  illumination,  as  the  case  may  be,  the 
patient  immediately  gives  a  signal  by  some  slight  movement  of  the 
hand  or  foot,  Nice  arrangements  are  provided,  by  which  both  the 
event  and  the  signal  register  themselves,  giving  the  time  exact  to  the 
thousandth  of  a  second. 

The  general  result  of  many  experiments  is,  that  the  time  required 
for  ordinary  persons  to  distinguish  an  appearance  and  to  give  the 
signal  amounts  to  about  one-fifth  of  a  second.  Exactly  speaking,  in 
the  experiments  of  one  scientist,  the  time  required  was  found  to  be 
.188  of  a  second.  In  trials  made  by  three  other  investigators  the 
results  have  been  .200,  .205,  and  .194  of  a  second  respectively.  None 
of  these  conchisions  varies  much  from  one-fifth  of  a  second.  A  com- 
parison has  also  been  made  between  cases  where  the  event  was  an 
electric  spark  and  others  where  the  event  w  as  the  passage  of  a  lumi- 
nous point  across  a  line,  the  signal  being  the  same  in  each  experi- 
ment. According  to  one  scries  of  trials,  it  was  found  that  the  time 
required  in  the  former  case  was  .200  of  a  second  and  in  the  latter 
only  .077  of  a  second.  In  other  words,  the  perception  and  signaling 
of  the  former  occupied  three  times  as  much  time  as  in  the  case  of  the 
latter. 

In  experiments  with  the  sense  of  hearing,  the  arrangements  are 
generally  of  the  same  nature.  The  event  is  usually  the  sound  of  a 
bell  or  note,  or  of  a  spoken  letter  or  number.  For  this  sense  the 
physiological  time  has  been  calculated  to  be  about  one-sixth  of  a  sec- 
ond. Four  investigators  give  .148,  .1506,  .180,  and  .182  of  a  second, 
as  the  exact  results  of  their  experiments.  It  will  be  noticed  that  the 
physiological  time  for  the  sense  of  hearing  is  shorter  than  for  that  of 
sight.  We  hear  more  quickly  than  we  see. 
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For  the  sense  of  touch  there  is  a  diflcrepancj  in  the  resolts  thns 
far  given  by  different  investigators.  According  to  the  best  author- 
ity, it  appears  that  the  physiological  time  in  this  case  is  about  one- 
seventh  of  a  second,  and  less  than  that  of  sight  or  hearing.  Some, 
however,  make  it  somewhat  larger  than  this,  and  place  it  midway 
between  those  of  sight  and  hearing. 

Having  thus  found  the  entire  physiological  time  by  many  care- 
fully-prepared experiments,  and  having  previously  obtained,  as  has 
been  briefly  pointed  out,  the  yalne  of  four  of  its  factors,  the  value  of 
the  remaining  two  can  be  readily  obtained  by  snbtraoting.  We 
should  then  have  the  time  necessarily  employed  in  purely  mental  acts 
of  distinguishing  or  recognizing  an  event  and  williDg  the  signal. 

One  careful  investigator,  after  experiments  in  which  the  event  was 
the  sounding  of  a  bell,  and  the  signal  was  made  by  pressing  with  the 
foot,  tabulates  the  result  with  the  following  precision : 

Time  occupied  (in  seconds)  by  the  mechanism  or  hearing  the  bell  , . . ,  .010 

By  the  act  of  perception  of  the  sound  and  of  willing  the  signal  112 

By  the  trauamiaiiion  of  nervous  impulse  through  the  spinal  cord  and  nerve  of  the  1^ 

toihefiwt  .088 

By  the  meahMlwn  of  mnMolar  oootnction  in  moring  di^tlj  the  Itet  .010 

Total  physiological  time  t  MO 

This  is  only  slightly  more  than  one4fUi  of  a  second. 

The  two  mental  operations,  it  will  be  pexodvedi  occupy  somewhat 
more  time  than  is  leqnired  for  the  transmission  of  the  impulse  to  the 
foot,  and  a  little  more  than  one-half  of  the  entire  time. 

In  all  the  tests  thns  ikr  giyen  the  operation  of  the  mind  is-as  sim- 
ple as  possible.  The  terms  of  the  problem  are  reduced  to  their  lowest 
fdnns.  Upon  the  simplest  kind  of  a  perception,  and  that  expected, 
the  patient  is  required  to  exercise  his  ToMtion  in  the  simplest  way. 
There  is  no  necessity  of  making  comparison  between  two  or  more  sen-  * 
sations,  or  of  deciding  between  two  or  more  eounes  of  action. 

.  But  in  the  following  experiment  the  mental  acts  required  were 
more  complex.  The  patient,  upon  receiving  a  slight  shock  given  to 
the  right  foot,  was  to  give  the  signal  by  moving  the  right  hand,  and 
jKptm  recdving  the  shock  in  his  left  foot  he  was  to  give  the  signal 
with  his  kit  hand.  He  was  left  in  Ignorsnce  iq>on-  which  foot  the 
shook  was  to  come.  It  was  found  that  nnder  these  circumstanoes  the 
physiological  time  was  prolonged  one-fifteenth  <^a  second  beyond  the 
ocnrresponding  time  where  the  patient  was  informed  which  foot  was  to 
racnve  the  shock.  Li  the  latter  case  there  was  no  need  of  reflection, 
hnt  in  the  former  he  was  obliged  first  to  decide  which  foot  was 
touched,  and  then  to  decide  upon  the  corresponding  siguaL  One- 
fifteenth  <^  a  second  reprssented  the  time  reqidred  for  these  acts  of 
the  mind. 

A  similar  test  was  made  for  the  sense  of  sight.  For  a  red  lig^ht 
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the  signal  was  to  be  given  with  the  right  hand,  for  a  wliite  light  with 
the  left  hand.  In  this  case  the  mental  action  ot"  deciding  iliese  alter- 
natives and  coordinating  the  corresponding  act  of  volition  required 
no  less  than  .154,  or  nearly  one-seventh  of  a  second. 

Other  experiments  have  been  made  with  the  sense  of  sight,  where 
the  patient  was  instructed  to  give  the  signal  by  pronouncing  tlie  name 
of  a  vowel  whicli  was  shown  to  him.  If  he  had  to  distinguiish  between 
two  vowels,  the  psychical  time  was  jirolonged  .106  of  a  second  beyond 
what  it  would  have  been  for  one  vowel.  If  he  was  required  to  name 
one  out  of  five,  the  prolongation  was  increased  to  .170  of  a  second. 

Similar  experiments  with  the  sense  of  hearing,  where  the  vowel 
was  spoken  to  the  patient  and  repeated  by  him,  gave  similar  results. 
Where  two  vowels  were  selected  from  the  mind  occupied  .056,  and 
w  here  five  were  used  .086  of  a  second  longer  than  if  only  one  expected 
vowel  were  spoken. 

Wliere  two  colors  were  shown,  and  the  signal  was  given  by  a 
movement  of  the  hand,  or  by  the  voice,  the  physiological  time  for  the 
movement  of  the  hand  was  found  to  be  always  greater  than  for  the 
voice. 

When  the  signal  was  the  pronouncing  of  a  vowel,  as  "  i,'^  the  time 
required  was  less  than  when  tlie  patient  was  obliged  to  speak  the 
vowel  with  a  consonant  before  it,  as  "  pi,"  or  "  ki,"  or  "  ti."  The  let- 
ter "  p  "  was  found  to  retard  the  patient  .011  of  a  second,  "  t "  twice  as 
loner,  or  .022  of  a  second,  and  "k  "  .021  of  a  second.  A  further  result  ot 
these  curious  investigations  was  that  the  patient  required  three  times 
as  long  to  distinguish  between  two  letters  wliicli  were  shown  upon  a 
screen  as  to  distinguish  between  the  two  corresponding  vowels  when 
spoken. 

In  all  these  investigations  the  psychical  time  is  made  up  of  two 
periods :  the  first  required  by  the  mind  to  perceive  the  sensation  or 
to  distinguish  the  alternative,  the  second  required  for  the  mental  act 
of  willing  the  signal.  An  attempt  has  been  made  to  measure  each  of 
these.  The  experiment  for  this  purpose  was  so  arranged  that  the  pa- 
tient was  to  hear  several  vowels,  but  was  directed  to  give  the  signal 
only  upon  hearing  a  certain  one  of  them.  Under  this  arrangement 
the  patient  concentrated  his  attention  upon  the  percei)tion  of  the 
vowel  at  hearing  which  he  was  to  act.  lie  pre])ared  himself,  as 
far  as  could  be,  to  pronounce  it  the  moment  he  Iieard  it.  Before  he 
heard  it  he  willed  to  speak  it  on  the  instant  that  he  should  perceive 
it.  There  remained  only  the  act  of  recognizing  the  vowel  when  it 
should  be  spoken,  of  distinguishing  it  among  the  other  vowels.  The 
act  of  volition  was  in  this  way  eliminated  from  the  physiological  time, 
and  the  simplest  mental  act  of  distinguishing  was  calculated  from  the 
result.  Tliis  result,  based  upon  this  and  similar  experiments,  was  that 
the  mental  act  of  distinguishing  required  about  one  twenty-third  of  a 
second  of  time.   The  whole  psychical  time  being  about  one-twelfth 
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of  a  second,  the  time  required  in  ordinary  cases  for  the  remaining  act 
of  willing  was  easily  calculated  to  be  about  one  twenty-eighth  of  a 
aeoond.  If  these  investigations  can  be  regarded  as  entirely  trustwor- 
thy, tbcy  tend  to  show  that  the  mind  perceives  somewhat  more  slowly 
than  it  wills. 

Of  the  personal  equation,  in  its  widest  sense,  there  are  many  ex- 
amples even  more  snggestive  and  worthy  of  extended  treatment  than 
these  which  have  received  mathematical  measurement.  These  exam- 
ples are  to  be  found  in  all  human  action,  and  in  the  result  of  all  human 
work.  Noticeably  is  this  true  in  all  acts  and  occupations  which  have 
their  basis  and  lowest  forms  in  acts  of  imitation.  Kone  the  less  is  it 
true  in  tliose  liit^lier  forms  of  art  and  action  where  dose  imitation  is 
less  desired  than  the  interpretation  of  some  pervading  spirit,  or  the 
representation  of  some  underlying  essential.  In  the  acts  of  painting  a 
landscape,  of  copying  a  picture,  of  interpreting  a  symphony,  of  read- 
ing a  poem,  of  acting  a  play,  of  following  an  argument,  or  in  any  of 
the  common  or  artistic  acts  of  men,  be  they  mental  or  physical,  the 
personal  equation  of  the  actor  enters  as  a  perce[)tible  element  in  the 
result.  The  discussion  of  the  nature  and  value  of  the  personal  equa- 
tion where  it  appears  in  forms  so  snbUle  as  in  the  cases  last  mentioned 
would  furnish  many  considerations  of  interest  and  instruction,  but  to 
undertake  the  treatment  of  these  forms  is  beyond  our  present  purpose 
or  opportunity. 


ABORIGINAL  POTTERY  OF  THE  SALT-SPRINGS, 

ILLINOIS. 

Bt  6E0R0B  E8C0L  SELLERS. 

IN  the  work  by  the  late  J.  TV.  Foster,  LL.  T).,  on  the  "  Prehistoric 
Races  of  the  United  States  of  America,"  published  in  1873,  when 
treating  of  the  pottery  of  the  mound-builders,  on  page  248,  he  says : 

On  the  SsUne  Biver,  Gallatin  Oounty,  niinois,  aooordhig  to  MS.  notes  of  Prof. 
Cos,  there  is,  Jnst  abore  low-water  mark,  a  salt-ipring,  which  was  resorted  to 
in  the  earliest  settiement  of  the  country,  by  those  of  European  descent,  for  the 
purpose  of  procuring  salt  by  evaporating  the  brine.  Here  oocnr,  however,  nu- 
merous fra^]!:nieiits  of  pottery,  showing  that  a  prehistoric  people  had  resorted  to 
the  same  sprincr,  and  for  the  same  purpose.  From  the  slight  curvature  of  tlie 
fragments  it  is  eviJont  that  the  vessels  were  of  large  capacity.  The  material  i.s 
coarse,  and  the  general  thickness  of  the  vessel  is  ahout  half  au  inch,  but  at  the 
rim  it  ia  three-quarters  of  an  inob.  The  exterior  la  marked  by  vertical  lines 
of  depresrion  about  half  an  Inoh  apart,  with  ban  leas  oonapionons  and  dose  to- 
gether, sometimes  at  right  angles,  snd  at  others  oblique.  When  I  first  saw  theae 
speeimeDB,  I  was  somewhat  surprised  that  the  makers  should  bestow  ao  much 
omsmentation  on  yeaaels  ao  ooaraely  made,  and  applied  to  such  ordinary  uaes; 
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Imt  a  all^fc  OTuminaHon  showed  me  that  these  flgores  had  been  impressed  aad 
not  carved ;  or,  in  other  tcords^  that  a  hltiti^  ruthes  or  willott*  had  Jint  been 
constructed^  tntidtf  qf  wkiok  tk&  ektif  toot  mtkUM  and  aUomi  to  dry  h^mn 

Then,  in  a  foot-note,  be  contmnes: 

'*  Since  this  chapter  was  written,  I  have  seen  a  paper  of  Mr.  Charles  Kan,  of 
Nev  Torky  on  the  aborigbutl  potteiry  of  this  eoontry,  in  which  he  refers  to  tISs 
hMsaUty,  and  arrives  at  the  same  eonflisslon  as  ni7sel£  .  •  •  I  had  ocicasifin 
to  examine  a  fragment  of  a  vessel  sent  to  Dr.  Davis  in  bj  Hr..  G«ot)9e 
Si  Seller^  who  obtained  it  at  the  sslt-springs,  near  the  Ssline  Bivcr.  .  .  . 
Several  ficres,  Mr.  Sellers  states,  are  covered  with  broken  ttsssoIii,  and  benps  of 
clay  and  shells,  wliich  indicate  that  they  were  made  on  the  spot.  They  present 
the  shape  of  semi-globular  bowls  with  projecting  rims,  and  measure  from  thirty 
inches  to  four  feet  across  the  rim ;  the  thickness  varies  from  a  half  to  throe- 
qoarters  of  on  inch. 

*'The  earthenware  has  §9idmUif  Um  maulM  la  hatkttt.  It  is  soiBd  and 
hot^tOtidmuUhaMUmtolmMywdiliihei,  The  impreeaions  on  the  eolaide 
are  verj  regnlar,  and  are  resUj  ornamental,  proving  that  these  abori^^nal  pot- 
ters were  also  tlsUlfkil  hoiitt-makm. 

"Mr.  Ran  quotes  from  Hunter,  as  to  the  aboriginal  mode  of  making  pottery, 
*  Another  method  practised  is  to  coat  the  inner  surf  ace  oflaslets,  mad^of  rvthm 
or  icilloictf  with  clay,  to  the  required  thicknessi  and,  when  dried,  to  burn  tkem 
OS  above  described.' 

Mj  object  in  writing  this  article  is  to  lefnte  a  theory  that  would 
attribute  to  the  mde,  prehistoric  people  of  the  Stone  age  a  skill  in 
manipulation  that  cannot  now  be  approached  by  the  aldlled  artiaan  of 
the  present  age ;  that  is,  keeping  in  form  and  lining  with  beary  day 
fragile  baskets  of  the  large  sice  of  these  old  salt-kettlea. 

Abottt  the  time  I  sent  the  specimens  to  Br.  Davis  referred  to  by 
Hr,  Ran,  I  also  sent  some  to  the  Hon.  Thomas  Ewbaak,  and  in  my 
letter  accompanying  I  stated  that  I  had  discovered  what  at  first  I 
took  to  be  an  entire  kettle  bottom-up ;  but,  on  removing  the  earth  that 
covered  it,  it  appeared  to  be  a  solid  maas  of  snn-dried  clay.  From  its 
position  among  heaps  of  clay  and  shells,  its  hard,  compact,  discolored 
»I  might  say  almost  poUdied— surface,  I  became  satisfied  it  was  a 
mould  on  which  the  clay  kettles  had  been  formed,  precisely  aa  in  loam- 
mottldmg  at  the  present  day. 

Mr.  Ewbank,  in  reply,  said  he  thought  I  was  mistaken ;  that  what 
I  took  for  a  mould  was  most  probably  a  concreted  sediment  that  had 
filled  a  kettle  and  been  turned  out;  that  there  was  no  evidence  of  the 
aborigines  of  either  Korth  or  South  America  having  ever  used  the 
lathe,  or  formed  their  ware  by  striking ;  not  even  among  the  Peru- 
viana, whom  he  considered  Ui  in  advance  as  to  forms  and  quality  of 
pottery-ware,  fthey  had  moulded  bottles  or  jugs  on  gourdsy  and  open 
vessels  in  hoMheU^  which  had  been  bunied  out  or  off  in  baking ;  he 
thought  the  specimens  I  sent  him  bore  evident  marks  of  reed  baskets^ 
eta 
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Before  preflenfting  the  facts  that  hare  confirmed  me  in  my  original 
▼iew  of  the  manner  in  which  these  salt-pans  were  formed,  and  that  I 
may  be  better  onderBtood,  I  will  endeavor  to  describe  the  location 
where  the  fragments  are  found. 

My  first  visit  was  in  company  with  my  friend  the  late  Dr.  David 
Dale  Owen,  about  the  year  1854.  We  found  two  water- worn  raviues, 
commencing  on  the  hills  that  rise  abruptly  on  the  south  side  of  the 
Saline  River,  and  drain  into  it.  At  the  base  of  the  hills  they  are 
crossed  by  a  State  road,  between  which  and  the  river  their  bottoms 
are  level,  hard,  and  barren,  and  here,  close  to  the  road  rise  the  salt* 
springs.  Between  the  ravines  is  a  bench  or  river-bottom  subject  to 
annual  overflow. 

These  bottoms,  as  well  as  the  hill-sides,  were  covered  with  a  thick 
growth  of  young  timber — the  primitive  forest  having  been  cut  ofi'  for 
fuel  for  evaporating  the  brine  at  the  time  the  salines  were  worked  by 
the  early  settlei-s.  The  principal  spring  was  then,  and  is  now,  known 
as  the  "  Kigger  "  well  or  salt-works,  as  it  was  worked  by  sUve-labor 
while  the  State  of  Illinois  was  a  Territory. 


The  spring  in  the  west  ravine  overflowed  a  curbed  well  about  eight 
feet  square,  which  I  sounded,  and  found  to  be  about  forty  feet  deep. 
In  the  east  ravine  a  salt-spring  was  oozing.  A  short  distance  above 
the  curbed  well  flows  a  sulphur^pring,  and  near  it  one  of  good  iresh 
water. 

I  have  been  informed,  by  a  reliable  party  who  had  pmonal  knowl* 
edge  of  all  that  was  done  by  the  early  settlers  in  worUng  the  salines, 
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that  in  the  cast  ravine  they  sunk  a  well  and  cnrbed  it  down  to 
the  bed-rock,  a  depth  of  42  feet,  and  made  a  boring  of  about  150 
feet  in  its  bottom.  That  all  the  way  from  the  surface  to  the  rock 
they  found  pieces  of  broken  potter^,  and  on  Ibe  rock  a  pitcher  or  jug, 
witb  a  handle  within  the  rim ;  this  jag  wai  sent  to  the  Philadelphia 
Hnaenm.  My  informant  expressed  the  opinion  that,  at  the  time  the 
abori twines  used  the  waters,  the  spring  had  its  outlet  at  or  near  the 
bed-rock,  and  had  dnee  gradually  filled  by  suriaoe-washings,  just  as 
the  well  in  the  west  ravine  has  been  filled  since  my  first  visit,  and  is 
now  a  cattle-tram ])cd  salt-swamp. 

The  present  outlet  of  the  spring  is  not  over  six  or  eight  feet  above 
low  water  of  the  Saline  Jftiver,  and  the  character  of  its  bed  precludes 
the  possibility  of  its  ever  having  been  on  a  lower  level ;  for  at  Island 
Ripple,  within  two  miles  of  the  spring,  the  riyer  falls  over  a  broad  reef 
of  rocks  which  backs  the  water — forming  a  pool — ^np  to  this  place, 
where  there  is  another  slight  ripple. 

This,  to  me,  is  conclusive  evidence  that,  whoever  the  people  were 
who  left  the  masses  of  broken  pottery  as  proof  of  their  having  used 
the  salt-waters,  they  resorted  to  precisely  tlie  same  means  as  did  their 
more  civilized  successors  of  our  time — that  is,  sinking  wells  or  reser- 
voirs to  collect  the  brine ;  and  the  dipper-jug  which  had  been  dropped 
had  sunk  to  the  bottom,  showing  that  their  reservoirs  were  down 
to  the  rock. 

Running  nearly  in  an  east-and-west  conrse  on  the  south  side,  and 
close  to  the  outlet  of  the  springs,  is  an  upheaval  that  has  brought  the 
carboniferous  limestone  to  the  surface  standing  on  edge.  The  sulpbnr 
and  fresh-water  springs  rise  south  of  the  line  of  this  dike.  On  the  line 
of  it,  about  the  centre  of  the  raised  bottom  or  plateau  between  the  two 
ravines,  say  ten  or  twelve  feet  higher  than  the  springs,  and  embracing 
an  area  of  about  eight  acres,  occurs  a  sink  of  about  120  feet  in  diame- 
ter. It  was  on  the  raised  rim  of  this  sink  that  I  discovered  the  heaps 
of  clay  and  shells,  and  what  I  took  to  bo  the  inside  mould  or  core  on 
which  the  kettles  had  been  formed.  It  was  then  a  pool  of  water, 
around  which  I  found  the  most  abundant  remabs  of  pottery,  not  only 
represented  by  Cragmr  nts  of  the  large,  coarse  salt-pans,  but  by  many 
pieces  of  small  vessels  of  much  finer  texture,  and  of  superior  workman- 
ship, such  as  would  be  used  for  domestic  purposes.  From  these 
and  large  quantities  of  chippings  and  ofial,  I  inferred  that  this  was 
the  site  of  the  old  settlement.  The  broken  pottery,  the  black  soil, 
the  waste  from  long  occupancy  extending:  a  considerable  distance 
both  east  and  west  of  the  springs,  and  to  the  foot  of  the  blufis  on  the 
south,  covering  an  area  of  about  thirty  acres,  were  confirmatory  of 
this  view;  but  the  fact  of  the  annual  overflow  made  me  look  further 
for  a  permanent  settlement. 

The  hills  at  this  point  run  nearly  an  east-and-west  course,  form- 
ing a  range  of  upheaval  that  crosses  the  State  of  Illinois,  from  the 
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01tk>  River  at  Shawneetown  to  the  Mississippi,  and  at  some  places  at- 
tains a  height  of  about  700  feet,  being  the  highest  land  in  Illinois  or 
in  either  of  the  adjoining  States  of  Missouri,  Kentucky,  and  Indiana, 
Immediately  south  of  the  salt-springs  is  a  spur  of  the  main  hill,  its 
noorthern  terminus  being  precipitous  bluffs  of  metamorphio  sandstone, 
which  Prof.  Worthen,  the  State  Geologist  of  Illinois,  who  once  visited 
the  location  with  me,  classed  with  the  Chester  group.  Above  this 
blnf^  where  the  spur  rises  at  an  angle  of  aboat  30°,  it  has  been 
terraeed,  and  the  terraces  as  well  as  the  orown  of  the  spur  have 
been  used  as  a  cemetery:  portions  of  the  terraces  are  still  perfect ;  all 
the  burials  appear  to  have  been  made  in  rude  stone  cists,  that  vary  in 
size  from  eighteen  inches  by  three  feet,  to  ti^o  feet  by  four  feet,  and 
.  from  eighteen  inches  to  two  feet  deep.  They  are  made  of  thin-bedded 
sandstone  slabs,  generally  ronghly  shaped,  hot  some  of  them  have 
been  edged  and  squared  with  considerable  care,  particularly  the  cov- 
ering-slabs. The  slope  below  the  terraces  was  Uiickly  strewed  with 
these  slabs,  washed  out  as  the  terraces  have  worn  away,  and  which 
have  since  been  carried  off  for  door-steps  and  hearthstones. 


I  have  opened  many  of  these  cists;  they  nearly  all  contain  frag« 
ments  of  human  bones  far  gone  in  decay,  bnt  I  hare  nerer  succeeded 
in  seonring  a  perfect  sknll ;  even  the  clay  yessels  that  were  interred 
with  the  dead  have  disintegrated,  the  portions  remaining  being  almost 
as  soft  and  fragile  as  the  bones. 

Some  of  the  cists  that  I  explored  were  paved  with  Talves  of  fresh- 
water shells,  bnt  most  generally  with  the  fragments  of  the  great  salt- 
pans, which,  in  every  case,  are  so  fkr  gone  in  decay  as  to  have  lost  the 
outside  markings.  This  seems  conclusively  to  couple  the  tenants  of 
these  ancient  graves  with  the  makers  and  the  users  of  tlie  salt-pans. 

The  great  number  of  graves  and  the  quantity  of  slabs  that  have 
been  washed  out  prove  either  a  dense  population  or  a  long  occu- 
pancy, or  4>oth. 

On  the  orown  of  the  main  hill  above  the  cemetery  are  ranges  of 
oireular  depressions,  from  one  to  three  feet  deep,  and  from  fifteen  to 
twenty-five  feet  in  ^ameter ;  they  cover  a  large  area,  on  two  udes  of 
wbich  there  is  evidence  of  earthworks. 


Vw.  t. 
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I  had  the  soil  removed  from  one  of  tbeee  depressions,  and  fomid 
marks  of  long-continued  fire  in  its  centre,  from  which  I  infer  that  they 
are  sites  of  the  lodges  of  theae  ancient  people. 

The  general  character  of  this  portion  of  the  hill-range  is  precipi- 
tons  to  the  north,  with  a  very  gradual  descent  to  the  south,  forming 
the  north  slope  of  the  broad  and  beautiful  valley  of  Eagle  Creek,  a 
tributary  of  the  Saline,  a  valley  once  cultivated  by  the  prehistoric 
people  that  worked  the  salines,  evidenoed  by  the  fine  speoimena  of 
stone  agiioultaral  implements  turned  np  by  the  plough,  and  most  abun- 
dant near  the  earthworks. 

I  have  in  my  oolleotion,  from  this  locality,  four  hoes  or  spades, 
flaked  out  of  chert  or  quartsite,  most  probably  from  the  metamor- 
phic  sandstone  of  the  district  They  are  beautifully  wrought,  and  • 
vary  in  siae  from  six  and  a  half  by  three  and  a  half  to  ten  and  a  half 
by  four  and  three-quarter  inches,  and  from  one-half  to  three-quarters 
of  an  inch  in  thickness. 

On  receipt  of  Mr.  EwbanVs  letter  in  1850, 1  examined  carefully 
quantities  of  specimens  of  pottery,  and  found  tiie  markings  on  all  irf 
^em  to  have  been  made  by  tooven  do^  of  UoitUd  threatbf  and  in  do 
single  instance  by  rush  or  willow  baskets.  Some  of  these  cloth  im- 
pressions were  of  fine  texture.  ' 

When  I  considered  that  a  basket  of  the  large  sixe  of  these  salt- 
kettles,  even  if  made  of  metallic  wire  no  thicker  than  the  thread  im- 
pressions, could  not  possibly  be  kept  in  form  while  being  lined  with 
heavy  clay,  the  idea  of  using  any  twisted  textile  fabric  for  such  a 
purpose  seemed  absurd.  We  must,  therefore,  look  for  some  otiier 
explanation  of  these  markings. 

They  could  not  be  for  ornament,  or  the  rough,  sharp  edge  of  the 
projecting  rim  would  have  been  finished  with  more  care,  or  where 
threads' had  broken,  or  pieces  been  torn  from  the  cloth,  the  defects  in  ! 
the  markingB  would  have  been  repaired. 

Some  of  the  threads  of  the  cloth  being  at  right  angles  to  the  lim, 
and  gradnally  becoming  oblique  or  bias,  presented  the  exact  appear- 
ance which  a  bandage  of  cloth  would,  if  tightly  bound  round  a  semi- 
globular  bowl.  • 

I  imagine  these  half-civilized  people  to  have  been  practical  nUli- 
tarians ;  and  I  can  see  the  use  of  a  bandage  in  holding  the  moist  clay 
firmly  bound  while  being  raised  from  the  mouldon  which  it  was  formed, 
and  which  was  essential  to  prevent  cracking  as  it  hardened  or  dried. 

If  a  bandage  was  used  in  this  manner  and  for  this  purpose,  there 
could  probably  be  found  pieces  of  the  pans  showing  the  width  of 
bandage  used,  also  where  and  how  it  had  been  fastened  at  its  union. 

Therefore,  my  first  object  was  to  secure  all  the  specimens  that  I 
could,  also  tlie  mould  or  core  on  which  I  believed  the  pans  had  been 
formed.  But  from  the  time  I  collected  the  specimens  sent  to  Mr.  Ew- 
bank  and  Dr.  Davis,  it  was  nine  or  ten  years  before  I  again  liad  an 
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opportunity  of  vlsitiDg  the  springs.  I  then  found  the  plateau  between 
them  cleared  and  under  cultivation ;  the  water  had  dried  from  the 
nnk;  a  crop  of  corn  was  growing  on  its  bottom  ;  the  plough  had  over- 
tamed  and  broken  the  mould,  but  in  doing  so  had  exposed  portions  of 
Others  of  the  same  character.  They  appeared  to  have  been  small 
mounds  built  of  stone,  and  covered  with  a  tenacious  yellow  clay^whlcb^ 
by  aim-drying,  had  become  as  hard  as  common  salmon-brick. 

From  the  position  of  the  moulds  on  the  rim  of  the  sink,  I  inclined 
to  the  opinion  that  it  was  mainly  an  artificial  reservoir  for  water,  and 
the  centre  of  a  great  pottery-manufactory ;  the  material  used  being 
the  siliceous  fire-clays  and  shales  of  the  coal-measures,  which  are  found 
in  abundance,  decomposed  and  ready  tor  use,  in  ravines  within  reason- 
mble  distance  of  the  locality,  together  with  fresh-water  shells  from  the 
reefs  and  ripples  of  the  Saline  and  Wabash  Kivers,  using  bivalves  and 
imivaWes  indiscriminately. 

The  plough  had  played  sad  havoc  with  the  pieces  of  pottery  I  cx- 
peoted  to  secure.  At  first,  pieces  ten  or  twelve  inches  across  were 
easily  obtained;  now  one  as  large  as  the  liand  is  a  treasure:  this 
breaking  up  made  it  very  difficult  to  secure  the  evidence  I  was  look- 
ing for.  1  made  many  thorough  searches  before  finding  any  sjiecimens 
of  well-marked  unions  of  the  bandages,  or  establisliing  conclusively 
that  in  no  case  were  the  bottoms  of  the  large  vessels  marked,  as  they 
would  have  been  if  formed  iu  baskets. 


A  person  familiar  with  the  work  of  the  early  settlers  informs  me . 
that,  in  grading  for  foundations  of  their  salt-furnaces,  several  of  the 
large  pans, almost  perfect,  were  imaartiied  and  destroyed  by  the  black 
laborers.  He  paid  no  attention  to  the  markings,  only  observing  that 
th^  bottoms  were  perfectly  plain,  and  described  them  as  "basins,  as 
large  around  as  the  hind-wheel  of  his  wagon,  with  flattish  bottoms^" 
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At  tbe  present  lalt-works,  about  fire  miles  higber  up  tbe  Saline 
River^  on  its  sontb  fork,  near  Equality,  is  tbe  ^  Half-Moon  JAdk^^ 
wbere  tbo  eartb  bas  been  liebed  away  to  a  deptb  Taryin^  ftoia 
tweWe  to  sixteen  feet,  in  tbo  sbape  of  a  borsesboe,  abont  800  yards 
from  point  to  point  of  tbe  beels,  and  to  tbe  toe,  or  baob  of  tbe 
250  yards.  In  tbis  liek  are  still  to  be  seen  deeply-trodden  bof* 
ialo-roads.  On  one  bank  is  a  sligbtly-raised  ridge,  in  irbieh  were 
found  imbedded  a  number  of  eartben  Tessels  in  a  row.  Mr.  B.  Tem- 
ple, one  of  tbe  proprietors  of  tbe  salt-woifcs,  described  tbem  to  me  as 
between  foor  and  five  feet  diameter  and  sixteen  to  eighteen  incbes 
deep.  After  nnoorering,  they  were  not  lemoTed,  but  suffered  to  go 
to  decay.  Tbe  bones  of  tbe  mastodon  bare  been  foond  bere.' 


Fia.4. 


On  many  of  tlie  fragments  of  the  large  pans  in  my  collection  the 
impressions  of  the  cloth  are  perfect  delineations  of  the  fabrics  used.  ' 
Though  differing  greatly  in  pattern  and  in  fineness  of  texture,  they 
are  all,  with  one  single  exception,  made  or  woven  in  the  same  manner  | 
— that  is,  by  twisting  two  threads  of  warp  around  the  single  thread 
of  the  woof,  precisely  as  the  wire  faces  of  laid  moulds  for  forming 
paper  are  now  made.    The  coarsest  fabric  that  I  find  the  impression  ' 
of  has  warps  about  one  and  a  half  inch  apart,  with  about  five  threads 
of  woof  to  the  inch.    Tbis  piece  is  shown  full  size  in  Fig.  1 ;  the  doable  ' 

'  After  writing  the  abore  description  of  th*  "Half Moon  Lick,"  I  referred  to  Prof.  E. 
T.  Cox's  report  of  it  in  the  *'  Geological  Surrey  of  Gallatin  County,"  as  puliTishcd  in  the 
sixth  volume  of  A.  II.  Worthen's  "Report"  of  Illinois,  and  find  that  he  has  probably 
trusted  to  eye-measurement,  and  greatly  understated  the  extent  of  this  remarkable  lick. 

I  wrote  to  Mr.  B.  Temple,  who  confirmed  what  I  bad  written,  and  fttrntahed  tki 
Mini  lUMiuct,  as  giTcn  9how9, 
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warp  when  twisted  being  about  one-eighth  of  an  inch,  and  the  woof 
from  one-twelfth  to  one-tenth  of  an  inch  in  diameter.  It  will  be  ob- 
served that  the  twist  of  the  warp  is  coDtinuons,  while  that  of  the  woof 
terminates  at,  or  is  lost  in,  the  warp. 

The  finest  specimen  I  have  has  ten  threads  of  warp  to  the  inch, 
with  a  woof  or  filling  of  from  thirty  to  thirty-four.  Fig.  2  is  a  portion 
of  it,  showing  the  texture,  which,  though  exceedingly  close  in  the 
filling,  is  plainly  impressed  on  the  clay,  even  showing  the  twist  of  the 
threads  and  the  crimping  of  the  cloth  as  bound  round  the  vessel 

The  exception  referred  to  is  a  square-mesh  net  The  squares  are 
one-fourth  of  an  inch ;  the  threads  in  thickness  about  equal  to  No.  6 
sewing-cotton ;  and  the  knots  at  the  corners  of  the  meshes  are  very 
distinctly  marked. 

Fig.  3  represents  the  first  piece  that  I  found  giving  any  idea  of 
the  union  of  the  bandage,  which  in  this  case  appears  to  have  been  by 
the  intervention  of  a  stick  to  which  the  threads  were  fastened. 

Fig.  4  is  a  piece  of  the  rim  of  a  vessel  where  the  bandage  has  been 
united  by  twisting. 

Fig.  5  is  a  similar  piece,  showing  where  two  pieces  of  cloth  of  dif- 
ferent texture  have  been  united,  and  the  obliquity  of  the  threads  to 
the  rim  caused  by  the  hemispherical  form  of  the  vessel. 

Fig.  6  shows  varieties  in  the  pattern  of  the  cloth. 

On  none  of  the  specimens  do  I  find  impressions  of  cloth  woven  as 
delineated  by  Mr.  Foster  (p.  225),  as  cloth  from  the  mounds  of  Butler 
and  Jackson  Counties,  Ohio. 

Most  of  the  fragments  of  the  large  vessels  are  of  a  leaden-clay 
color,  and,  where  reddened  by  heat,  it  is  more  on  the  inside  than  on 
the  outside.  Some  specimens  that  I  found  in  the  woods  showed  signs 
of  the  action  of  fire  on  the  portions  projecting  above  the  ground,  from 
the  frequent  burning  of  the  woods.  Where  reddened  by  heat,  most 
of  the  markings  have  been  throw* n  off. 

This  and  other  considerations  lead  me  to  doubt  a  burninjr  or  bak- 
ing  process  ever  having  been  applied  to  them,  and  I  do  not  think  it 
would  have  been  possible  in  open  fires.  The  unequal  heat  would  have 
caused  unequal  expansion  and  contraction,  and  consequent  cracking. 

It  is  evident  that  they  are  composed  of  a  cement  of  siliceous  clay 
and  slightly-calcined  shells.  None  of  the  pieces  will  stand  a  high 
heat  and  afterward  moisture.  I  have  heated  to  redness  large  pieces, 
that,  on  fracturinc^,  I  found  to  contain  jiortions  of  coarsely-j)Ounded 
shells  (flakes  as  large  as  one-fourth  of  an  inch  frequently  occurring). 
Ou  cooling,  they  were  about  the  color  of  common  salmon-brick ;  when 
moistened,  they  at  once  fall  to  pieces  by  the  slacking  of  the  shell-lime; 
and  when  exposed  to  tlie  air  they  gradually  waste  away,  the  lime 
only  slacking  and  causing  disintegration  as  it  absorbs  moisture  from 
the  air. 
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If  formed  of  cement,  they  must  have  time  to  harden,  and  for  that 
purpose  must  be  removed  from  the  mould  on  which  they  were  formed, 
to  prevent  cracking  by  contraction ;  and  here  the  cloth  bandage  be- 
comes a  necessity.  But  this  cloth  is  a  costly  article,  requiring  a  great 
expenditure  of  hand-labor  and  time.    It  must  not  be  allowed  to  fastcQ 


Fio.  B. 


to  the  vessel  as  the  cement  hardens.  To  prevent  this,  a  simple,  natu- 
ral device  has  been  adopted.  The  pottery  shows  a  laminated  texture. 
No  doubt  every  fresh  layer  of  the  cement  has  been  hardly  compressed 
on  the  previous  one;  for  at  hand  we  find  the  primitive  tools  that  were 
used  for  the  purpose,  scattered  over  the  site  of  this  ancient  pottery- 
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mantiractory,  in  shape  of  flat  river-pebbles,  all  of  which  are  polished 
OD  the  flat  surface,  just  as  the  digging  edges  of  the  stone  spades  are 
by  use.  Cement  thus  compressed  would  be  too  hard  to  take  the  per- 
fect impression  of  the  cloth  bandage ;  but  a  thin  layer,  or  even  a 


Fig.  6. 


wash,  of  river-silt  or  mud  would  take  it,  and  at  the  same  time  prevent 
the  cloth  adhering  to  the  vessel ;  and,  when  required  to  be  removed, 
a  slight  surface-moistening  would  accomplish  the  object  without  in- 


584  TH£  POPULAR  SCIENCE  MONTHLY. 


jury  to  the  cloth.  The  river-flUt  U  snffioiently  siliceous  when  in  00a,- 
tact  with  a  body  of  lime-cement,  in  prooesB  of  time,  to  become  almost 
as  hard  as  the  cement  itself.  I  have  succeeded  in  separating  perfect 
sectionB  of  this  thin  surface-lamina  from  the  underlying  mass ;  but  in 
no  instance  have  I  found  this  coatmg  on  the  plain  bottoms  of  the 
vessels. 

And  now,  reader,  if  you  have  patiently  and  attentively  followed 
me  through  these  ramblingt,  and  still  believe  this  ancient,  simple, 
practical  people  went  the  roundabout  road  you  have  been  led  to  snp* 
pose  to  accomplish  an  object,  with  great  waste  of  time,  labor,  and 
material,  when  a  simpler,  more  natural,  and  direct  way  was  open  to 
them,  and  which  my  researches  convince  me  they  adopted,  I  will  ask 
yon  to  accompany  me  up  the  hill,  not  by  the  steep  ascent,  through  the 
cemetery,  but  up  the  ravine,  past  the  Bulphur-spring.  You  will  find 
it  gradual  and  easy :  in  fact,  part  of  the  old,  well-beaten  foot-tiail  is 
now  a  wagon-road ;  but,  before  reaching  the  top,  the  trail  leaves  the 
road  and  winds  among  the  rocks,  one  branch  sweeping  off  to  the  left 
to  the  ancient  settlement.  We  will  take  the  one  to  the  right.  When 
you  near  the  top  of  the  hill,  thougli  fully  a  quarter  of  a  mile  from  the 
salt-spring,  keep  a  sharp  lookout,  for  you  may  chance  on  a  good 
specimen  of  well-marked  pottery.  On  reaching  the  crown,  you  will 
be  some  distance  west  of  the  old  town-site.  Here  the  plough  haa 
been  working  destruction  for  many  years ;  but  you  cannot  take  op  a 
handful  of  soil  without  finding  in  it  the  dkbrU  of  the  old  salt-pans. 

Yon  are  now  in  a  lane  separating  a  young  apple-orchard,  thickly 
grown  with  clover  (so  thick  as  to  cover  all  specimens),  fi'om  freshly- 
plouglicd  ronifields,  stretching  far  off  to  the  south,  over  the  grand 
valley  of  Eagle  Creek. 

If  yon  can  take  your  eyes  from  the  ch.arming  landscape,  climb  with 
mo  the  Bnake-fence  into  these  ploughed  fields,  and  examine  the  soil :  you 
will  not  be  likely  to  find  any  specimens  worth  saving,  unless  it  be  in  an 
old  fence-row,  for  the  ploughshare  has  ground  them  and  the  com  haa 
fed  on  them.  Still,  the  soil  is  largely  composed  of  disintegrated  pot- 
tery. Ton  may  walk  the  furrows,  examine  the  washes,  the  entire  slope, 
to  the  east,  to  the  west — ^you  may  follow  its  descent  to  the  sonth—in 
every  ravine,  drain,  or  wash,  you  will  find  these  remains,  and  yon  may 
possibly  be  repaid  for  your  tramp  by  discovering  among  the  wasted 
pottery  and  flakes  of  chert  a  spade,  a  rough  and  peculiarly-chipped  ar- 
row-point, or  a  flaked  axe  or  chisel.  Bnt  when  your  legs  have  given 
out,  and  you  can  walk  no  farther,  yon  will  have  failed  to  find  the  bonn- 
daries  that  limit  the  district  over  which  these  remains  are  strewed. 
Then  you  will  sit  down  and  ponder  in  amazement,  and  ask,  ^  What 
object  could  these  people  have  had  in  carrying  their  broken  pans  and 
strewing  them  broadcast  over  so  vast  an  extent  of  country,  and  so  &r 
flrom  the  salt-springs  ?"  As  yon  sit  thinking,  you  feel  the  warmth  of 
the  setting  sun.  Its  rays  cast  your  lengthening  shadow  on  the  hill. 
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and  that  of  the  hill  far  over  the  valley  of  the  Saline ;  from  these  shad- 
ows you  obstruct  the  rays  of  light,  and  from  these  glimmering  rays 
you  begin  to  realize  that  these  simple  people,  who  had  advanced  so 
far  as  to  have  learned  the  use  and  value  of  salt,  probably  from  the 
herds  of  mighty  animals  that  came  to  lap  the  water  of  the  springs,  or 
to  lick  the  salt-impregnated  earth,  had  also  learned  that  the  sun  dried 
away  the  water  and  lefl  the  salt ;  and  as  they  could  not  take  the  sun 
down  into  the  valley  to  the  water,  they  carried  the  water  to  the  sun ; 
and  here  on  this  southern  slope,  which  then,  as  it  does  now,  caught 
the  first  rays  in  early  morning,  its  noonday  beams,  and  evening  kiss, 
were  ranged  scores — probably  hundreds — of  these  primitive  vessels,  in 
which  the  sun,  by  its  direct  rays  and  heat-laden,  southern  breath,  was 
doing  tlie  work  of  evaporation,  yet  not  unaided  by  man.  Around  in 
every  direction  you  find  evidence  of  this,  for  every  stone — and  there 
are  myriads — has  been  through  the  fire.  They  have  been  heated  to 
rednesa  and  plunged  into  the  brine. 

Now,  you  may  say  I  am  indulging  my  imagination.  Well,  be  it 
BO.  If  I  am,  my  imagination  keeps  within  the  l)oun(ls  of  possibility  ; 
while  yours  would  endow  these  primitive  people,  whose  only  imple- 
ments or  tools  seem  to  have  belonged  to  the  rude  age  of  stone,  with  a 
skill  in  handling  them  far  beyond  what  we  in  this  enlightened  ago 
possess,  with  all  our  appliances.  And  you  do  this  to  give  a  color  of 
truth  to  an  entirely  imaginary  process,  not  sustained  by  a  single  fact. 

i.  1  J;  A 

msmXT  AND  INTELUGENC?.'.  .  ,  ,  .  . 

By  W.  K.  brooks. 

TO  many  persons  the  phenomena  of  instinct  and  intelligence  in 
animals  seem  irreconcilable  with  any  theory  of  the  evolution  of 
organisms  through  the  action  of  natural  causes,  but  the  popular  opin- 
ion upon  this  subject  has  undergone  a  very  considerable  change  within 
the  last  half-century,  so  that  tlie  difficulty  now  jiresents  itself  and 
finds  expression  in  a  much  more  manageable  form  than  would  have 
been  the  case  a  few  years  since. 

With  regard  to  instinct,  we  can  easily  see  that  if  animals  of  a 
given  species  are  born  with  a  constitutional  tendency,  or  instinct,  to 
perform  a  certain  action  under  certain  circumstances,  this  tendency 
may  be  improved  and  perfected  by  natural  selection,  provided  favor- 
able variations  appear,  and  be  inherited.  If  instinct  varies  in  the 
different  individuals  of  a  species,  the  struggle  for  existence  will  result 

■  A  lecture  from  a  course  00  Biological  TheoriM,*'  deliveiod  at  th«  Johns  Hopkins 
Univerti^,  January,  1877.  ^ 
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in  the  destruction  of  those  in  which  it  is  inipcrfoctly  or  abnormally 
developed,  and  the  preservation  of  those  individuals  which  exhibit 
any  advantageous  variation. 

In  order  to  place  the  phenomena  of  instinct  upon  the  same  footing, 
with  reference  to  natural  selection,  as  is  held  by  other  manifestations 
of  life,  it  is  only  necessary  to  show  that  instincts  vary,  and  that  these 
variations  may  become  hereditary. 

Not  a  great  many  years  ago  the  statement  that  instinct  varies 
among  animals  of  the  same  spec  ii  s  would  have  been  met  by  a  flat 
denial,  but  no  one  at  all  acquainted  with  the  subject  would  probably 
now  be  found  to  dispute  it,  A  few  examples  may  not  be  out  of  plAce, 
however. 

The  oriole  now  builds  its  hanging-nest  with  the  pieces  of  8triii|^, 
horse-hair,  yarn,  and  carpet-ravelings,  which  are  to  be  found  in  abun- 
dance about  houses  and  barns ;  and  I  have  Been  a  nest  into  w  hich 
three  fish-lineSy  with  their  hooks  and  siiikeni,  seyeral  yards  of  kite-tail 
from  a  telegraph  wire,  and  a  shoe^ring,  were  interwoyen.  Of  coni-se, 
it  k  not  natural  for  the  bird  to  use  sach  material  as  this,  bat  the  odda 
and  ends  furnished  by  man  are  much  better  fitted  to  its  needs  than 
the  grass  and  fibres  used  by  its  less  oivilued  ancestors.  This  change 
certainly  shows  power  to  improve  in  accordance  with  changed  condi- 
tions ;  but  it  may  perhaps  be  said  that  it  is  not  an  example  of  change 
in  an  instinct,  but  simply  in  a  non-hereditary  habit.  The  fear  of  man, 
shown  by  almost  all  the  smaller  animals,  is  in  many  cases  newly 
acquired,  for  in  regions  uninhabited  by  man  it  is  not  shown,  and  it  is 
only  as  the  animals  of  such  regions  learn,  by  genefations  of  persecu- 
tion, that  man  is  highly  and  peculiarly  dangerous,  that  they  come  to 
avoid  him ;  yet  this  fear  Is  truly  instinctive,  for  it  is  shown  by  the 
young  as  weU  as  by  the  adult.  The  testimony  of  travelers  as  to  the 
tameness  of  animals  in  regions  where  they  have  never  been  persecuted, 
is  well  known.  For  instance,  Darwin,  in  his  ^  Journal "  of  the  voyage 
of  the  Beagle,  says :  This  disporition  is  common  to  all  the  terrea- 
trial  species  of  the  Galapagos  Islands,  namely,  to  the  mocking^thruah, 
the  finches,  wrens,  tyrant  fly-catchers,  the  dove,  and  carrion-booard. 
All  of  them  often  approached  sufficiently  near  to  be  killed  with  a 
switch,  and  sometimes,  as  I  myself  tried,  with  a  cap  or  hat.  A  gun 
here  is  almost  superfluous,  for  with  the  muzzle  I  pushed  a  hawk  off 
the  branch  of  a  tree.  One  day,  while  lying  down,  a  mocking-thmsh 
alighted  on  the  edge  of  a  pitcher  made  of  the  riiell  of  a  tortoise, 
which  I  held  in  my  hand,  and  began  very  quietly  to  sip  tbewatN*; 
it  allowed  rac  to  lift  it  from  the  ground,  while  seated  on  the  vessel 
I  often  tried  and  very  nearly  succeeded  in  catching  these  birds  by 
their  legs.  Formerly  these  birds  appear  to  have  been  even  tamer 
than  at  present.  Cowley  (in  the  year  1684)  says  that  *  the  turtle- 
doves were  so  tame  that  they  would  often  alight  upon  our  hats  and 
arms,  so  that  we  could  take  them  alive,  they  not  fearing  man  until 
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such  time  as  some  of  our  company  did  fire  upon  them,  whereby  they 
were  rendered  more  shy.*  Dampier  also,  in  the  same  year,  says  that 
a  man  in  a  morning's  walk  might  kill  six  or  seven  dozen  of  these 
doves.  At  present,  although  certainly  very  tame,  they  do  not  alight 
upon  people's  hats,  nor  do  they  suffer  themselves  to  be  killed  in  such 
large  numbers.  It  is  surprising  that  they  have  not  become  wilder ; 
for  these  islands,  during  the  last  hundred  and  fifty  years,  have  been 
much  visited  by  buccaneers  and  whalers;  and  the  sailors,  wandering 
through  the  woods  in  search  of  tortoises,  take  a  cruel  delight  in 
knocking  down  the  little  birds." 

Darwin  also  says  that  at  Terra  del  Fuego  a  certain  species  of 
goose,  which  is  nmch  hunted  by  the  natives,  is  so  wild  that  it 
is  a  very  difficult  matter  to  kill  even  one,  although  in  the  Falk- 
land Islands,  where  it  is  not  often  disturbed  by  man,  a  sportsman 
may  sometimes  kill  more  in  a  day  than  he  can  carry  home.  This 
goose  is  not  migratory ;  but  a  bird  of  passage,  the  blaek-neeked 
swan,  brings  with  it  to  the  Falkland  Islands  the  wisdom  learned 
in  more  dangerous  regions,  and  is  very  hard  to  obtain.  Darwin 
ends  with  the  following  comments:  "From  these  several  facts  we 
may,  I  think,  conclude,  first,  that  the  wnldness  of  birds  with  regard 
to  ni:in  is  a  particular  instinct  directed  against  hirn,  and  not  de- 
pendent on  any  general  degree  of  caution  arising  from  other  sources 
of  danger;  secondly,  that  it  is  not  acquired  by  individual  birds  in  a 
short  time,  Lven  when  much  persecuted,  but  in  the  course  of  succes- 
sive generations  it  becomes  liereditary.    With  domesticated  animals 
we  arc  accustomed  to  see  new  mental  habits  or  instincts  acquired,  and 
rendered  hereditary;  but  with  animals  in  a  state  of  nature  it  must 
always  be  most  difficult  to  discover  instances  of  acquired  hereditary 
knowle<lge.    In  regard  to  the  wildness  of  birds  there  is  no  way  of 
accounting  for  it  except  as  an  inherited  habit ;  comparatively  few 
young  birds,  in  any  year,  have  been  injured  by  man  in  England,  yet 
all,  even  nestlings,  are  afraid  of  him;  many  individuals,  on  the  other 
hand,  botli  at  the  Galapagos  and  at  the  Falklands,  have  been  pursued 
and  injured  by  man,  but  yet  liave  not  learned  a  salutary  fear  of 
him."    If  instincts  have  been  acquired  gradually  by  natural  selec- 
tion—like modifications  of  structure — we  should  expect  to  find  that, 
like  other  adaptations,  they  are  in  many  cases  more  or  less  imperfect. 
"We  were  formerly  taught  that  instinct  differs  from  intelligence  inas- 
much as  it  is  an  infallible  guide  and  perfect  in  its  results.    If  we 
have  shown  that  it  admits  of  improvement,  we  need  not  argue  its 
imperfection  ;  but  a  few  examples  of  the  failure  of  instinct  may  not 
be  out  of  place.    Migratory  birds  often  return  too  early  in  the  season, 
and  perish  from  lack  of  food.    The  instinct  which  leads  insects  to  lay 
their  eggs  upon  or  near  food  which  is  proper  for  the  larva?  to  which 
the  eggs  will  in  time  give  rise,  although  the  adult  insect  may  feed 
upon  something  quite  different,  is  a  Terj  wonderful  and  beautiful 
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provision  of  Nature,  but  it  lias  been  shown  to  fail  signally  in  soinc 
cases.  Certain  flies  lay  their  eggs  upon  decaying  animal  matter,  in 
order  that  the  maggots  may  find  an  abundant  supply  of  proper  food  ; 
but  the  flies  are  sometimes  misled  by  the  odor  of  a  species  of  arum, 
and  lay  their  eggs  upon  the  leaves  of  the  plant.  The  young,  of 
course,  perish  as  soon  as  they  are  hatched,  for  they  are  unable  to  sub- 
sist upon  vegetable  food.  The  presence  of  a  certain  odor  stands  in 
relation  to  the  existence  of  putrid  flesh,  and  there  is  in  the  fly  a  cor- 
responding relation  between  the  sensation  caused  by  this  odor  and  % 
tendency  to  deposit  her  eggs.  That  is,  the  relation  between  a  certain 
sensation  and  a  oertain  aotion  is  in  harmony  with  another  relation 
between  two  phenomena,  external  to  the  fly;  but  this  adjustment  ia 
not  quite  perfect,  since  the  odor  of  the  arum-plant,  which  is  not  t  he 
light  odor,  does  what  nothing  but  the  odor  of  putrid  meat  should  do. 

The  trap-door  spider  makes  lor  its  dwelling  a  round  hole  in  the 
gronnd,  whieh  it  lines  with  silk  and  eovers  with  a  lid  or  trmp-door, 
fastened  with  a  binge  and  lying  eren  with  the  gronnd,  and  fitting  so 
exactly  that  it  b  ino  easy  matter  to  find  the  bole,  even  when  the  ani- 
mal has  just  been  seen  to  enter  it.  To  render  the  deception  still  more 
perfect,  the  top  of  the  door  is  sometimes  covered  with  living  mosses 
and  lichens,  which  the  spider  is  supposed  to  plant  in  this  place;  the 
whole  apparatus  is  very  wonderfully  made,  and  we  can  hardly  admire 
sufficiently  the  instinct  which  enables  the  animal  to  construct  it^ 
This  instinct  may  lead  to  a  great  mistake,  for  a  close  observer  of  the 
habits  of  this  animal — J.  T.  Moggidge— found  a  nest  In  sandy  soil, 
where  there  was  no  vegetation.  Tbe  lid  had  its  usual  cover  of  moss, 
although  this  failed  to  answer  its  purpose,  for  the  little  round  spot  of 
verdure  made  the  nest  very  conspicuous  instead  of  helping  to  hide  It. 
The  process  of  fish-culture  ftumlshes  a  good  illustration  of  the  impei^ 
fection  of  such  highly-important  instincts  as  those  concerned  with  tbe 
perpetuation  of  the  species.  It  is  found  that  if  trout,  white-fish,  shad, 
or  many  other  species,  are  allowed  to  lay  their  eggs  in  the  natural 
manner,  a  very  groat  proportion — usually  much  more  than  half — fail  to 
be  fertilized,  and  of  the  remainder  many  are  destroyed  by  crowding 
and  lack  of  fresh  water ;  many  more  are  buried  by  sediment,  or  carried 
away  by  the  current,  so  that  only  a  very  few  develop  and  give  rise  to 
young  fish ;  and  many  of  the  young  are  so  weakened  by  the  unfavor- 
able conditions  to  which  they  have  been  exposed  that  they  are  unable 
to  free  themselves  from  the  remains  of  the  egg-shell,  so  that  the  num- 
ber hatched  is  very  small  indeed  as  compared  with  the  number  of 
eggs.  To  obviate  this,  the  male  and  female  fish  are  caught  just 
before  the  time  at  which  the  egi^s  are  deposited.  These  are  pressed 
out  of  the  body  of  the  mother,  artificially  fertilized,  and  placed  in 
proper  hatching-boxes,  and  in  this  way  the  niiniber  of  young  is  in- 
creased many  hundred  per  cent.  It  is  no  exaggeration  to  say  that,  .as 
compared  with  the  artificial,  the  natural  method  of  propagation  among 

uiyiiized  by  Google 


INSTINCT  AND  INTELLIGENCE. 


589 


these  fishes  is  crtide  and  faulty  in  the  greatest  degree.  Nor  can  it  be 
said  that  this  wastefulness  is  compensated  by  the  great  number  of 
eggs,  for  the  production  of  so  many  eggs  by  the  mother  involves  a 
great  expenditure  of  force,  which  might  be  saved  by  more  highly-de- 
veloped instincts. 

In  view  of  all  the  instances  given,  I  think  we  may  conclude  that 
instinct  is  not  a  fixed,  immutable,  perfect  law  and  guide,  but  an  im- 
perfect, improvable,  gradually-acquired  method  of  adjusting  actions 
to  the  surrounding  conditions ;  and  therefore  subject  to  slow  perfec- 
tion through  the  survival  of  the  fittest  variations.  Let  us  now  see 
whether  animals  possess  other  mental  powers  than  the  instinctive ; 
whether  they  exhibit  any  faculty  which  may  properly  be  called  intel- 
licrcnce.  No  one  doubts  that  most  of  our  domestic  animals  admit 
of  individual  improvement  or  education,  but  it  may  be  said  that  this 
improvement  is  due  to  man's  intelligence,  not  to  that  of  the  animals 
themselves.  There  is  abundant  proof,  however,  that  animals  are 
capable  of  much  individual  improvement  in  a  state  of  nature.  You 
can't  catch  old  birds  with  chaff;  and  a  new  trap  partakes  of  the  prop- 
erties of  a  new  broom.  Morgan,  in  his  book  on  "  The  American 
Beaver  and  his  Works,"  says  that  beaver-bouses  are  often  found  of  a 
construction  very  inferior  to  the  average;  and  that,  according  to  the 
Indians,  these  are  the  work  of  young  animals  which  have  not  yet 
completed  their  education.  Every  one  who  has  studied  the  habits  of 
oats  knows  bow  frequently  they  fail  to  raise  their  first  litter  of  kittens, 
and  a  rery  careful  observer  tells  me  that  this  is  trne  of  white  mice  to 
a  much  greater  degree. 

Leroy,  a  writer  of  the  seventeenth  century,  and  a  very  reliable  au- 
thority, says  that  there  is  a  marked  inferiority  in  the  nests  made  by 
young  birds,  and  that  the  best  and  most  complicated  nests  are  made 
by  those  specieaof  birds  whose  young  remain  a  long  time  in  the  nest, 
and  thus  have  more  opportunity  to  see  how  it  is  made. 

He  says  that  not  only  are  the  nests  of  young  birds  badly  made, 
bat  that  very  unfit  places  are  chosen  for  them,  and  that  these  defects 
are  remedied  in  time  when  the  builders  have  been  instructed  by  their 
sense  of  the  inconvenience  they  have  endured.  Wilson  likewise 
claimed  that  there  is  a  very  perceptible  inferiority  in  the  nests  of 
young  bir>1s.  To  one  at  all  familiar  with  animals,  the  fact  that  each 
individual  undergoes  a  process  of  intellectual  development  and  self- 
edooation  is  so  familiar  that  it  seems  strange  that  any  one  should 
question  it ;  but,  as  the  contrary  statement  is  still  occasionally  met 
with,  it  seemed  proper  to  g^ve  the  above  instances  of  improvement. 

The  fact  that  dogs  dream,  and  vnder  circomstanees  of  pecoliar 
hardship  and  misfortune  become  crazy,  seems  to  indicate  a  very  close 
similarity  between  their  minds  and  onrs;  and  no  one  who  has  seen 
an  idiotic  or  half-witted  dog  can  doubt  that  an  ordinary  dog  has  a 
mind  to  lose. 
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Dr.  Kane  tells  us  that  one  of  the  Newfoundland  dogs  which  spent 
two  arctic  winters  with  him  was  so  oppressed  by  the  darkness  and 
solitude  of  the  long  night,  and  so  reduced  in  strength  by  hardship 
and  cold,  that  it  at  last  became  insane,  and  manifested  all  the  6ym|^ 
toras  which  were  observed  in  some  of  the  human  beings  of  the  partj 
who  were  affected  in  the  same  way  by  tlie  same  causes. 

Many  animals,  poultry  for  instance,  have  special  cries  for  special 
purposes :  an  alarm-cry  to  indicate  danger ;  a  call  to  announce  the  dis- 
covery of  a  supply  of  food ;  a  maternal  "  cluck  "  to  keep  the  brood  of 
chicks  together ;  and  several  other  cries,  each  of  which  has  a  meaning. 
These  cries  are  undoubtedly  produced  and  iinderf^tood  by  the  fowls 
instinctively,  but  the  process  by  which  man  learns  to  recognize  them 
and  to  understand  their  meaning  is  purely  intellectual.  The  farmer's 
dog  learns  to  distinguish  and  understand  them  as  well  as  the  farmer 
himself,  and  knows  when  he  may  be  unconcerned,  and  when  he  is  to 
go  to  their  defense ;  and  there  is  not  the  slightest  reason  to  doubt 
that  he  acquires  his  knowledge,  as  man  does,  by  a  process  of  obser- 
vation, memory,  and  thought.  Instances  of  intelligence  among  the 
higher  mammalia  could,  of  course,  be  indefinitely  multiplied,  but  it 
does  not  seem  necessary  to  dwell  upon  the  subject  here.  I  will,  how- 
ever, gi^e  a  few  examples  of  what  seems  to  be  intelligence  among 
the  lower  animals.  I  think  it  was  Lubbock  who  observed  a  spider 
wbioh  wished  to  raise  a  captured  wasp  to  a  more  elevated  portion  of 
the  web.  Finding  it  too  heavy,  it  stopped  its  efforts  and  gnawed  off 
two  of  the  wings,  and  then  made  a  second  attempt.  As  it  was  still 
too  heavy,  it  lightened  it  still  further,  and  again  tested  it,  and  re- 
peated the  process  until  it  had  reduced  its  load  to  a  manageable  size. 
I  am  unable  to  give  tlie  authority  for  the  foilowing,  but  think  the 
account  was  published  in  Nature  some  yean  since:  A  gentleman 
found  a  small  dead  bird  and  impaled  it  upon  a  stick,  and  stuck  the 
other  end  of  the  stick  into  the  ground  near  some  "  scavenger"  beetles 
The  instinct  which  leads  these  insects  to  bury  dead  birds  and  other 
animals  as  a  provision  for  the  wants  of  their  young  Is  well  known. 
In  this  case  they  soon  found  the  bird — but  bow  was  a  bird  perched 
upon  an  upright  stick  to  be  buried  in  the  ground  ?  After  some  con- 
sultation they  resorted  to  the  very  clever  expedient  of  digging  up 
the  stick,  and  then  digging  a  hole  large  enough  to  bury  both  bird 
and  stick.  Although  this  seems  very  like  intelligence,  it  may  possi- 
bly be  explained  as  a  case  in  which  the  ordinary  instinctive  habit  of 
the  animal  accidentally  fitted  an  exceptional  demand  upon  it. 

Many  of  the  actions  of  ants,  however,  do  not  admit  of  any  such 
interpretation.  When  two  armies  of  ants  of  different  species  leave 
their  homes  at  the  same  time,  arrange  themselves  in  ranks,  and  march 
to  a  point  of  meeting,  and  engage  in  battle,  they  exhibit,  not  simply 
proofs  of  concerted  action,  but  evidences  that  Uiey  can  arrange  and 
plan  to  meet  extraordinary  and  unusual  emergencies. 
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Of  the  aetions  which  organisms  perform  in  order  to  accomplish  a 
purpose,  some,  like  those  to  which  I  have  called  your  attention,  arc  to 
he  placed  above,  others  below  instinct.    Many  of  the  actions  of  plants, 
each  as  tnrning  the  leaves  toward  the  light,  the  tendency  of  the  roots 
to  grow  downward,  and  the  closure  of  the  flowers  at  night,  remotely 
Tesemble  instinctive  aetions.    In  some  the  resemblance  is  more  per- 
Itot-^he  groping  of  tendrils  for  snpport,  for  instance.   Prof.  Gray 
gives  the  following  account  of  this  action :  "  When  a  twining  stem 
overtops  its.sapport,  the  lengthening  shoot  is  seen  thrown  over  to  one 
side,  and  nsnally  ontstretched.   One  might  suppose  that  it  had  fallen 
over  by  its  weight,  but  it  is  not  generally  so.    If  turned  over,  say  to 
the  north,  when  first  observed,  it  will  probably  be  found  reclining  to 
the  south  an  hour  or  two  later,  and,  an  hour  later  agun,  turned  north- 
ward: that  is,  the  end  of  the  stem  sweeps  ronnd  in  a  circle  con- 
tinnally  like  the  hand  of  a  dock.  It  keeps  on  growing  as  it  revolves ; 
but  the  revolving  hss  nothing  to  do  with  the  growth,  and  indeed  is 
oflen  so  rapid  that  several  complete  turns  may  be  made  before  any 
increase  in  length  conld  be  observed.  The  time  of  revolving  varies 
in  different  spedes.  It  also  depends  upon  the  weather— being  slow  or 
imperceptible  when  it  is  cold,  and  more  rapid  when  it  is  warmer. 
Sometimes  it  stops  when  everythmg  seems  fiivorable,  and  starts  again 
after  a  while.  The  hop,  bean,  and  morning-glory,  are  as  qnick  as  any. 
In  a  snltry  day,  and  when  in  full  vigor,  they  commonly  sweep  round 
the  drde  in  less  than  two  honrs.  They  move  by  night  as  well  as  by 
day.  This  sweeping  is  the  cause  of  the  twining.  The  stem  sweeps 
round  in  order  that  it  may  reach  some  neighboring  support;  as  it 
grows  it  sweeps  a  wider  and  wider  space,  that  is,  reaches  farther  and 
&rther  out.  When  it  strikes  against  any  solid  body,  like  the  stalk 
of  a  neighboring  plant,  it  is  stopped ;  bat  the  portion  beyond  the  con- 
tact is  free  to  move  as  before,  and,  continuing  to  move  on  and  to 
lengthen,  it  necessarily  winds  itself  ronnd  the  support,  that  is,  twines.** 
The  sadden  closare  of  the  leaf  of  the  Venns's-flytrap^  as  soon  as  it  is 
toached  by  an  insect,  and  the  excitement  of  the  glandular  hairs  upon 
its  surface,  still  more  dosely  resemble  the  instinctive  actions  of  ani- 
mals, and  we  here  find  the  power  to  distinguish  between  diffierent 
foreign  bodies,  for  Darwin  has  shown  that,  although  the  leaf  will  close 
upon  a  small  piece  of  meat,  it  is  not  excited  by  contact  with  a  small 
piece  of  glass.  In  animals  we  meet  with  a  large  dass  of  what  are 
called  reflex  or  automatic  actions,  and  these  are  perhaps  a  little 
nearer  to  true  instinctive  actions  than  most  of  those  performed  by 
plants.  Such  are  the  actions  of  the  various  oigans  concerned  in  di- 
gestion, which  are  pasdve  until  the  presence  of  food  calls  them  into 
action,  when  they  at  once  begin  thdr  work.  A  little  higher  are  those 
actions  which  may  be  performed  or  controlled  by  volition,  although 
they  are  usually  automatic;  such  as  winking  to  protect  the  eye  firom' 
injury,  and  the  act  of  throwing  out  the  arms  when  in  danger  of  ftU- 
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ing.  These  are  commonly  spoken  of  as  instinctive  actions,  but  it  is 
impossible  to  separate  them  from  the  class  last  spoken  of.  A  little 
higlicr  than  the  reflex  actions  are  the  truly  instinctive  ones,  as  a 
type  of  which  we  may  take  the  actions  of  some  very  young  chickens, 
experimented  upon  by  Mr.  Spalding.  In  a  paper  read  before  tbe 
British  Association,  this  experimenter  says :  "Chickens  batched  and 
kept  in  the  dark  for  a  day  or  two,  on  being  placed  in  the  light  nine 
or  ten  feet  from  a  box  in  which  a  brooding  hen  was  concealed,  after 
standing  cliirping  for  a  minute  or  two,  uniformly  set  off  straight  to 
tbe  box,  in  answer  to  the  call  of  the  hen,  which  they  had  never  seen, 
and  never  before  heard.  This  they  did,  struggling  through  grass, 
and  over  rough  ground,  when  not  able  to  stand  steadily  on  their  legs. 
Again,  a  young  hawk  was  made  to  fly  over  a  hen  with  her  first  brood 
of  chickens,  then  about  a  week  old.  In  the  twinkling  of  an  eye  most 
of  the  chickens  were  hid  among  the  grass  and  busheB;  and  acarcelj 
had  the  hawk  touched  the  ground,  about  twelve  yaida  frran  wheie 
the  hen  had  been  sitting,  when  she  fell  upon  it,  and  would  floon  have 
killed  it  outright.  A  young  turkey  gave  even  more  striking  evidence. 
When  ten  days  old  it  heard  the  voice  of  the  hawk  for  the  first  time, 
and  close  beside  it.  Like  an  arrow  from  a  bow  it  darted  off  in  the 
opposite  direction,  and  cioncbed  in  a  corner,  and  remained  for  ten 
minutes  motionless  and  dumb  with  fear."  These  examples  will  serve 
as  illustrations  of  pure  instinct,  and  we  will  pass  now  to  actions  which 
are  superior,  but  obviously  similar,  to  the  instinctive  ones.  Ao- 
tions  which  are  frequently  repeated  become  habitual,  and  habits  of 
long  standing  become  so  firmly  fixed  that  the  actions  are  performed 
nnconscioasly,  and,  as  it  were,  instinctively. 

Most  of  us  can  remember  the  labor  and  pains  which  were  required 
in  order  to  learn  to  write:  the  comparativ^y  easy  acquisition  of  the 
art  of  making  down-strokes,  and  the  tendency,  which  we  adhered  to 
so  obstinately,  to  form  all  our  letters  with  down-strokes,  and  to  fill 
in  the  curves  and  shading  afterward.  Any  one  who  has  watched  a 
child  writing  has  observed  the  necessity  under  which  it  labors  for 
counting  the  bends  to  distinguish  an  m  from  an  n,  and  the  tax  which 
an  hour's  writing  inflicts  upon  all  its  bodily  and  mental  powers.  Con- 
stant practice  soon  renders  writing  babitnal,  and  the  necessary  mus- 
cles act  mechanically,  so  that  we  are  able  to  give  all  our  attention  to 
the  intellectual  part  of  the  process,  while  tbe  writmg  is  done  without 
any  effort  or  attention.  A  wdl-driUed  soldier  performs  the  proper 
evolution  at  the  word  of  command,  although  be  may  be  so  preoccu- 
pied or  so  &tigned  as  to  be  perfectly  unconscious  of  his  actions. 
Such  habits  are  remarkably  persistent,  especially  when  they  are  ac- 
quired early  in  life,  and  they  have  nothing  to  distinguish  them  from 
instinctive  actions  except  that  they  are  unconscious. 

They  are  often  performed  involuntarily,  and  even  in  oi^BOsition  to 
a  previous  determination.  Street-car  horses  soon  learn  to  stop  and 
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start  at  the  sound  of  the  car-bell,  and  I  once  saw  an  obstinate  horse, 
which  had  resisted  every  other  means  of  persuasion,  start  at  the 
Bonnd  of  the  bell  and  get  the  car  fairly  under  way  before  he  had  time 
to  think  what  he  was  <loinpf. 

Every  one  remembers  the  story  of  the  old  pensioner  who  received 
the  command  "Attention  "  from  a  by-stander  while  he  was  returning 
from  market  with  his  dinner  in  his  hand.  At  the  word  of  command 
he  instantly  and  mechanically  dropped  his  dinner  in  the  mud,  and  took 
the  proper  position.  Occasionally  in  maTi,  and  quite  frequently  in 
other  animals,  these  habits  of  long  standing  are  transmitted  to  the 
next  generation,  and,  as  they  are  then  independent  of  individual  ex- 
perience, they  are  true  instincts.  Although  the  art  of  writing  is  not 
inherited,  the  particular  style  of  handwriting  is  very  often  hereditary. 
The  act  of  pointing  or  setting  in  dogs  would  be  a  great  disadvantage 
to  wild  ftnimaliy  tnd  there  is  every  reason  to  believe  that  it  has  been 
▼ery  recently  acquired  by  a  few  breeds  of  domestic  dogs ;  yet  it  is 
frequently  inherited  in  its  highly-<leveloped  form,  and  the  transmis- 
sion of  a  slight  tendency  in  this  direction  appears  to  he  general.  The 
following  seems  to  he  an  instance  of  the  appearance  in  the  second 
generation,  as  an  instinct,  of  an  acquired  habit.  A  correspondent  of 
NiaUun  says: 

"  A  few  years  ago  I  bought  iu  Skye  a  perfectly  uneducated  Skye-terrier. 
The  flnt  aooompHsbment  which  I  taught  him  was  that  of  *  sitting  up  *— an 
aooomplisbment  which  he  had  great  difficulty  hi  acquiring.  TUs  was  not  owing 
to  any  stupidity  cn  his  part^  for  when  he  had  once  passed  orar  this  pan$  atino- 
rum  of  dog-performances,  he  prored  to  be  a  very  derer  animal,  and  learned 
many  other  tricks  with  great  ease.  He  appears  never  to  have  forgotten  the 
pains  which  were  taken  to  teach  him  his  first  trick,  and  to  have  judged  there- 
from that  there  is  great  merit  in  sitting  up.  Not  only  does  he  rely  upon  this  as 
a  last  resource  to  move  me  to  take  him  out,  or  not  to  wliip  Iiim,  but  he  judges 
that  it  must  soften  the  heart  of  nn  India-rubber  ball.  Sdinotimes,  when  an- 
noyed lit  his  playing  with  this,  his  favorite  plaything,  I  have  placed  it  on  a 
chimney-piece,  and  tomed  my  attention  elsewhere. 

**  On  looldng  round  again,  I  hare  seen  my  dog  sitting  up  to  the  Kidia-rubher 
ban,  eridenfly  hoping  that  it  would  Jump  down  and  play  with  him  sgsin.  -  Ify 
dog  18  now  the  father  of  a  ftndly,  snd  one  of  his  dau^ters,  who  has  nerer 
seen  her  father,  is  iu  the  constant  habit  of  sitting  up,  although  she  has  never 
been  taught  to  do  so,  and  has  never  seen  others  sit  up.  She  is  espeoially  gtven 
to  this  y)erformance  when  any  other  dog  is  being  scolded. 

"  WhctluT  tliis  is  an  instance  of  helping  a  fellow-animal,  of  which  Mr.  Dar- 
wiu  gives  so  many  curious  examples,  or  whether  the  dog  simply  hopes  to  avert 
the  storm  from  her  own  head,  the  fact  appears  to  me  patent  that  this  dog  has 
inherited  the  impression  that  sitting  up  has  some  special  rirtoe  for  taming  away 
wraih.'* 

A  little  higher  than  the  habitual  actions  are  those  which  are  so 
oompUcated,  or  occur  so  rarely,  or  depend  upon  such  delicate  combi- 
nationB  of  conditions,  that  they  never  become  habitQal-*that  is,  they 
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are  never  performed  without  thought,  although  we  may  be  able  to 
group  thera  into  classes,  and  to  guide  our  conduct  by  general  rules  or 
principles,  either  established  by  experience  or  accepted  upon  the 
authority  of  otliers.  The  resemblance  between  thcbc  actions  and 
tlie  instinctive  ones  is  recognized  in  common  speech,  for  we  often  hear 
it  said  of  a  person  who  is  guided  in  the  main,  in  this  way,  by  general 
rales,  and  is  often  unable  to  assign  any  reason  for  a  particular  oonne 
of  coodact,  that  he  or  she  is  a  person  of  fine  natural  instincts. 

The  actions  of  the  sailor,  who  guides  his  movements  by  the  weatli- 
er  reports  from  the  Government  Signal-Office,  without  understanding 
or  caring  much  about  the  way  in  which  the  reports  are  made  out,  are 
still  more  rational,  and  further  removed  from  inetinct,  although  they 
evidently  fall  into  the  series,  and  have  much  in  common  with  those 
actions  last  mentioned.  Finally,  the  actions  of  ^  Old  Probabilities 
himself  belong  to  a  still  higher  class,  and  are  eminently  rational. 

Reviewing  the  gronnd  which  we  liavo  passed  over,  we  find  that 
living  things  present  ns  with  a  series  of  more  or  less  related  no- 
tions. • 

First,  we  have  the  mechanical  and  reflex  actions  of  plants  and 
animab  ;  then  the  instinctive  action,  then  the  hereditary  habit,  then 
the  acquired  habit;  next  the  action  governed  by  a  general  lule^ 
established  by  experience;  and  finally  the  rational  action. 

Great  as  seems  to  be  the  difference  between  the  two  extremes  of 
tins  series  when  considered  by  themselves,  it  is  possible  to  pass  from 
one  to  the  other  throngh  a  series  of  intermediate  actions,  without  the 
necessity  for  any  gfeat  jump  in  any  part  of  the  series ;  and  it  is  plain 
that,  great  as  are  the  ^fi^erences  between  them,  they  all  have  some- 
thing in  common.  Let  us  try  to  discover  what  this  something  ia. 
All  the  actions  which  we  have  been  examining  are  alike  in  this,  that 
they  are  directed  to  the  accomplishment  of  a  purpose.  The  root 
grows  downward  in  order  that  it  may  reach  water.  The  leaf  turns 
with  the  snn  in  order  that  it  may  receive  a  greater  supply  of  heat 
The  fly-trap  doses  upon  its  prey  and  pours  forth  its  secretion  in 
order  that  it  may  be  supplied  with  food.  The  vine  twines  in  order 
that  its  long,  slender  stem  may  be  supported.  The  digestive  organs 
perform  their  various  functions  that  the  body  may  be  nourished  and 
its  waste  supplied.  The  eyelids  close  in  order  that  the  eye  may  be 
shielded  from  danger. 

The  chick  instinctively  seeks  its  mother  that  it  may  be  protected 
and  fed  ;  and  it  hides  from  the  hawk  to  save  its  life.  The  dog  begs 
and  the  soldier  goes  through  his  manual  to  escape  punishment,  or  to 
gain  a  reward  or  a})|)roljation,  or  perhaps  from  a  combination  of  all 
these  motives  with  still  higher  ones,  but  in  any  case  to  accomplish  a 
purpose.  The  sailor  watches  the  weather-predictions  and  regulates 
his  actions  accordingly,  in  order  that  his  voyage  may  be  finished  as 
safely  and  quickly  as  possible.    And  the  signal-officer  publishes  his 
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prediotioBB  in  order  that  the  pablie  may  be  informed  as  to  the  prdba- 
bilitiea  of  change. 

It  may  be  said  that  in  the  last  two  or  three  cases  the  purpose  is 
intelligently  appreciated,  and  that  they  are  thus  separated  by  a  sharp 
line  from  the  others;  but  this  distinction  gradually  shades  off  and 
disappears  as  an  action  becomes  habitual,  and  as  soon  as  the  habit 
becomes  hereditary  it  may  be  entirely  wanting. 

The  well-drilled  soldier  goes  through  with  his  evolutions  without 
a  thought  as  to  his  reasons  for  doing  so,  and  nearly  every  middle-aged 
business-man  of  methodical  habits  probably  recollects  finding  himself 
at  his  place  of  business  on  a  holiday  without  knowing  bow  or  why 
he  came  there.  One  characteristic  of  these  various  actions  is,  then, 
that  each  has  a  purpose.  Another  is  that,  although  the  object  of  the 
action  is  the  accomplishment  of  a  purpose,  the  cause  of  the  action  is 
a  change,  external  to  the  organism  and  distinct  from  the  purpose. 

The  leaf  of  the  Venus's-flytrap  closes,  and  the  digestive  organs 
of  an  animal  do  their  work,  not  because  food  is  needed,  but  because 
they  are  excited  by  the  presence  of  a  foreign  body.  The  dog  points 
because  he  scents  a  particular  odor,  not  because  he  wishes  to  do  his 
duty.  The  soldier  assumes  his  position  because  he  hears  the  word  of 
command,  etc.  The  actions  which  are  the  subject  of  our  present  lect- 
ure stand,  then,  in  a  double  relationship.  They  are  excited  by  cer^ 
tain  external  changes,  and  they  liave  for  their  object  the  accomplish- 
ment of  a  purpose.  Herbert  Spencer  has  expressed  this  dual  rela- 
tionship in  a  simple  formula.  According  to  him,  these  and  all  other 
peculiarly  vital  actions  consist  in  ^the  adjustment  of  internal  rela- 
tions to  external  relations.**  This  is  not  very  lucid  when  stated  ab- 
stractly, but  p(  rhaps  an  example  will  help  to  make  it  clear.  If  I 
kick  a  stone,  I  may  move  it  a  greater  or  less  distance,  and  set  up  some 
slight  molecular  change  within  it,  and  hurt  my  foot,  perhaps.  If  I 
kick  a  dead  dog,  the  result  is  the  same ;  but,  if  the  dog  is  alive,  I  shall 
find  that  all  these  results  follow,  and  something  more.  The  molecu- 
lar change  in  the  nerves  of  the  dog  gives  rise  to  or  excites  a  series  of 
actions  adapted  to  meet  my  attack  and  to  prevent  Ibrther  injury. 
There  is  a  relation,  external  to  the  dog,  between  the  kick  and  a  dispo- 
sition to  do  him  further  violence ;  and  there  is  an  internal  relation  in 
the  dog  between  the  sensation  caused  by  the  blow  and  a  desire  to 
escape  the  violence  which  is  to  follow ;  and  whether  he  crouches  and 
supplicates,  or  puts  his  tail  between  his  legs  and  runs,  or  returns  my 
attack,  he  simply  adjusts  internal  relations  to  external  relations. 
There  is  a  relation  between  a  downward  direction  and  the  presence  of 
water  in  the  ground,  and  to  this  relation  the  roots  of  the  plant  re- 
spond. 

There  is  a  relation  between  the  presence  of  a  foreign  body  in  the 
stomach  and  food  to  be  digested ;  and  accordingly,  when  the  stom- 
ach is  excited  by  the  sensation  of  contact  with  a  foreign  body,  it  be- 
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gins  its  work — that  is,  there  iB  an  adjustment  between  the  intemftl 
relation  of  a  certain  sensation  to  the  digestive  process  and  the  exter- 
nal relation  between  the  presence  of  foreign  matter  in  the  stomach 
and  food. 

There  is  a  relation  between  the  sudden  approach  of  a  l)ody  toward 
the  eye  and  danger  to  that  organ,  and  to  this  relation  the  nerves  and 
muscles  are  adjusted.  There  is  a  relation  between  a  peculiar  "  cluck  " 
and  the  presenoe  of  the  mother-hen,  and  to  this  relation  the  chick 
responds.  There  grows  up  in  the  mind  of  the  soldier  a  connection 
between  tbewozd  "attention"  and  a  particnlar  attitude, and  when  be 
feek  the  seniation  earned  by  the  command,  he  at  onoe,  and  nncon- 
scionBly,  performs  the  mnsoolar  movements  necessary  to  assume  that 
position ;  that  is,  there  k  an  acyustment  between  the  internal  relation 
of  a  certain  sensation  to  certain  muscular  movements  and  the  exter- 
nal relation  of  a  certain  command  to  the  necessity  for  assnming  a 
given  position.  The  sailor  learns  that  there  is  a  relation  between  cer- 
tain signals  and  stormy  weather,  and  to  this  relation  his  actions  are 
a  (1  i  1 1  sted*  Finally,  General  Meyer  finds  that  there  is  a  relation  between 
low  barometric  preeanre  in  certain  parts  of  the  country  an<l  a  liability 
to  storms  in  other  regions,  and  to  this  external  relation  he  adjusts  hk 
actions. 

The  kind  of  external  change  to  which  an  organism  may  respond 
of  course  varies  greatly  in  different  cases,  both  in  constancy  and  oom* 
plexity.  The  Venns's-flytrap  is  adj united  only  to  relations  between 
objects  on  the  sur&oeof  the  leaf  and  in  contact  with  it,  but  an  animal 
with  even  mdimenlary  organs  of  sense  may  respond  to  changes  which 
occur  at  a  distanoei  Even  the  simple  capacity -to  distinguish  light 
from  darkness  it  enough  to  enable  an  animal  to  peroeive  a  distant 
body  between  it  and  the  sun,  and  to  adjust  its  actions  accordingly. 

As  we  ascend  to  oreatures  haying  more  deTek)])ed  eyes,  we  find  as 
increase  in  the  sphere  of  surrounding  space  throughout  which  extemal 
relations  can  establish  corresponding  internal  relations.  A  sl^ht  eon- 
vexity  of  the  epidermic  layer  lying  over  the  sensitive  tract  first  serves, 
by  conoentrathig  the  rays,  to  render  appreciable  less  marked  varia- 
tions in  the  quantity  of  light,  and  thus  brings  into  view  the  same 
bodies  at  a  greater  distance,  and  smaller  or  less  opaque  bodies  at  the 
same  distance.  From  this  point  upward,  through  the  various  types 
of  aquatic  creatures  to  the  higher  air-breathing  creatures,  we  tiaoe, 
under  various  forms  and  modifications,  a  complicated  visual  apparatus 
and  a  widening  space  through  which  the  oorrespondenoe  extends*  It 
is  needless  to  go  into  detidls.  Hypotheses  and  Ulustrations  asides  it 
is  obvious  that  from  the  polyp,  which  does  not  stir  till  touched,  vp 
to  the  telescopic-eyed  vulture  or  the  Osr-dghted  Bushman,  one  aspect 
of  progressing  life  is  the  greater  and  greater  remoteness  at  which  visi- 
ble relations  in  the  environment  produce  adapted  relations  in  the 
organism.  The  extension  of  the  correspondence  in  space  does  not  end 

Digitized  by  Googl( 


INSTINCT  AND  INTELLIGENCE. 


597 


vith  tiie  perfecting  of  the  sensefl.  In  creatures  of  comparatively  ad* 
▼anoed  organization  there  arise  powers  of  adjusting  inner  relations  to 
onter  relations  that  are  far  too  remote  for  direct  peroeption.  The  mo- 
tions by  which  a  carrier-pigeon  finds  its  way  home,  though  taken  a 
hundred  miles  away,  cannot  be  gnided  by  sight,  smell,  or  bearings  in 
their  direct  and  simple  forms.  Chased  animals,  that  make  their  way 
across  the  country  to  places  of  refuge  oat  of  view,  are  obviously  led 
by  combinations  of  past  and  present  impressions  which  enable  them 
to  transcend  the  sphere  of  sense.  And  thus  also  must  it  be  with  creat- 
ures which  annually  migrate  to  other  lands. 

In  man,  this  secondary  process  of  extension  is  carried  still  further, 
Thoagh  the  correspondences  he  effects  by  immediate  perception  have 
a  narrower  range  than  those  of  some  inferior  creatures,  and  though 
in  that  species  of  indirect  adjustment  just  exemplified  he  is  behind 
sundry  wild  and  domesticated  animals,  yet,  by  still  more  indirect 
means,  he  adjusts  internal  relations  to  external  relations  that  are  im- 
mensely beyond  the  appreciation  of  lower  beings.  By  combining  his 
own  perceptions  with  the  perceptions  of  others  as  registered  in  maps, 
he  can  reach  special  places  lying  thousands  of  miles  away  oyer  the 
earth^s  surface.  A  ship,  gnided  by  compass,  and  stars,  and  chronom- 
eter, brings  him  from  the  antipodes  iniformation  by  which  his  pnr- 
chases  here  are  adapted  to  prices  there.  From  the  characters  of 
exposed  strata  he  infers  the  presence  of  coal  below,  and  thereupon 
adjusts  the  sequences  of  his  actions  to  coexistences  a  thousand  feet 
underneath.  Nor  is  the  environment  throi^h  which  his  correspond- 
ences read)  limited  to  the  sur&ce  and  the  substance  of  the  earth.  It 
stretches  into  the  surronnding  sphere  of  infinity.  It  was  extended  to 
the  moon  when  the  Chaldeans  discorered  how  to  predict  edipses;  to 
the  snn  and  nearer  planets  when  the  Copemican  system  was  estab- 
lished; to  the  remoter  planets  when  an  improved  telescope  disclosed 
one,  and  calculation  fixed  the  position  of  the  other;  to  the  stars  when 
their  parallax  and  proper  motion  were  measured ;  and,  in  a  vague 
way,  even  to  tiie  nebulas  when  their  composition  and  forms  of  structure 
were  ascertained.  At  first  sight,  no  two  things  could  seem  to  haye 
less  in  common  than  the  tendency  of  a  sprouting  potato  to  grow  tow- 
ard the  light,  and  the  preparations  made  by  human  beings  for  such  a 
rare,  and  distant,  and  complicated  event  as  a  transit  of  Venus;  yet 
each  is,  oljectlrely  considered,  an  acQustment  of  internal  relations  to 
external  relations,  and  the  two  phenomena  are  so  well  connected 
by  intermediate  forms  that  there  can  be  no  doubt  of  their  rela- 
tionship. 

Physiologists  are  gradually  proving  the  statement  that  these  and 
all  other  vital  changes  are,  in  ultimate  analysis,  changes  in  the  proto- 
plasm of  the  body,  and  that  they  are  not  brought  about  by  any  pecul- 
iar vital  force,  but  are  the  direct  outcome  of  the  physical  and  chemi- 
cal structure  of  the  protoplasm  Itself ;  so  that  vital  changes,  considered 
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simply  as  changes,  must  uot  be  regarded  as  peculiar,  and  fuudament- 
ally  unlike  the  changes  of  inorganic  matter. 

Vital  changes  cannot,  however,  be  regarded  as  changes  simply 
standing  by  themselves,  for,  if  we  overlook  their  adjustment  to  ihe 
accomplUbment  of  a  purpose,  we  omit  their  most  essential  character- 
istic. 

In  so  far  as  the  contraction  of  a  muscle  is  simply  a  change,  it  is 
without  doubt  purely  physical ;  but  in  the  adjustment  of  this  change 
to  a  relation  between  external  changes,  in  its  adaptation  to  a  purpose, 
we  have  something  which  has  no  parallel  except  in  living  tbiogB^uid 
perhaps  some  of  man's  contrivances,  such  as  the  automatic  governor 
of  the  steam-engine.     Living  things  are  distinguished  from  those 
which  have  not  life  by  their  adjustment,  and  life  consists  in  this  ad- 
justment.   Small  as  this  difference  seems  when  stated  abstracUy, 
and  auimpoitant  as  it  appears  to  be  when  we  contrast  such  an  <Mrgan- 
ism  as  an  amiBlia,  with  its  simple  and  almost  mechanical  power  of 
retracting  Its  pseudopodia  upon  irritation,  and  such  a  highly-com- 
plex and  changeable  inorganic  being  as  the  ocean,  yet,  considered  not 
in  itself  but  in  its  adjustment  to  external  relations,  this  power  in  tbe 
amosba  separates  it  very  widely  from  all  inorganic  forms  of  existence, 
and  connects  it  with  the  highest  manifestations  of  life ;  for  the  series 
of  adjustments  of  which  that  of  the  amoeba  is  one  of  the  simplest  may 
be  traced  almost  without  break  np  to  the  most  rational  actions  of 
man.   A  vorticella  contracts  and  folds  down  its  circlet  of  cilia  when 
touched,  because  there  is  a  connection  between  violent  contact  and  the 
presence  of  danger ;  and  this  recognition  of  a  connection  between  the 
changes  of  the  external  world  is  knowledge  of  the  order  of  Natnre,  and 
this,  in  its  higher  form,  is  experience,  and  experience  implies  memory, 
and  memory  and  experience  are  forms  of  consciousness.  Thus  we 
are  able  to  understand  the  meaning  of  such  expressions  as  that  of 
Haeckel,  that  living  things  are  distinguished  from  the  not  living  hy 
the  possession  of  memory.   It  seems  best  to  restrict  the  use  of  such 
purely  subjective  terms  as  memory  and  experience  to  the  higher 
forms  of  consciona  life,  but  we  must  not  overlook  the  fieict  that  the 
existence  of  an  adjustment  between  internal  and  external  relations 
implies  something  fnndamentally  like  the  memory  of  higher  animaK 
Finally,  I  wish  to  call  attention  to  the  &ct  that  natural- selection 
is  constantly  acting  through  the  law  of  the  survival  of  the  fittest,  in 
such  a  way  as  to  bring  each  organism  into  more  and  more  perfect 
harmony  with  its  environment ;  that  is,  it  is  constantly  bringing  about 
a  more  and  more  exact,  definite,  and  perfect  adjustment  between  ex- 
ternal and  internal  relations.    If  this  adjustment  constitutes  vitality, 
and  if  natural  selection  furnishes  an  explanation  of  the  manner  in 
which  tlie  adjustment  has  been  brought  about,  have  we  not,  in  the 
law  of  natural  selection,  an  explanation  of  the  origin  of  life  ? — not 
of  course  of  the  origin  of  the  matter  of  life,  nor  of  the  changes  of 
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wliich  life  is  made  np,  nor  of  the  production  of  living  beings,  but  of 
the  origin  of  tli(jse  attributes  by  which  living  things  are  especially 
characterized,  aud  iu  which  they  differ  from  all  other  forms  of  exist- 
eoce. 

i{    A  i. 

SCIENCE   AND  WAB.  : 

Bt  H.  BADEN  PBITCHABD.  -      •  . 

*  '  *  '  • «  ■» 

EECEN'T  wars  have  had  particular  interest  for  the  man  of  science. 
If  we  go  back  some  fifteen  or  twenty  years  and  consider  the 
different  wars  which  have  unfortunately  occurred  since  that  time,  we 
shall  find  connected  with  each  one  of  tliera  certain  features  which  un- 
doubtedly mark  progress  in  the  art  of  killing  and  wounding.  Some 
argue — and  on  very  good  grounds,  no  doubt — that  the  more  sharp 
and  terrible  warfare  is  made,  the  more  speedily  must  it  come  to  an 
end,  and  hence  look  with  favor  upon  the  means  taken  every  day  to 
render  weapons  more  destructive  and  the  soldier  more  canning  in  his 
dangerous  trade.  We  do  not  propose  to  discnss  this  argument ,  nor  to 
enter  at  all  into  any  comparison  between  the  wars  of  our  forefathers 
and  those  of  to-day,  but  at  a  crisis  like  the  present  we  need  hardly 
apologize  for  bringing  before  onr  readers  some  points  illustrating  the 
marked  influence  of  scienee  npon  modem  warfare. 

Starting  from  the  olose  of  the  Crimean  War,  the  first  in  which  the 
electric  telegraph  was  employed,  we  find  ample  examples  of  the  as- 
sistance furnished  to  the  soldier  by  scientific  research.  One  instance 
taken  from  the  war  of  1858  is  especially  interesting.  The  Austrians 
held  Venice  at  the  time,  it  may  be  remembered,  and,  to  protect  the 
harbor,  torpedoes  were  laid  down.  The  torpedoes  were  fired  by  elec- 
tricity, and  contained  gun-cotton,  this  being  the  first  instance  on 
record  of  the  employment  of  electric  torpedoes  and  of  the  newly- 
invented  nitro-com pounds.  Nor  was  this  all.  The  torpedo  system 
devised  at  Venice  by  the  Austrian  engineers  had  yet  another  point 
of  scientific  interest.  A  camera-obscura  was  built  overlooking  tlie 
harbor,  and  upon  the  white  table  of  this  instrument  were  reflected  the 
waters  of  Venice.  As  the  torpedoes  were  sunk  one  by  one  a  sentinel 
in  the  camera  noted  the  place  of  their  disappearance  with  a  pencil, 
giving  each  torpedo  a  consecutive  number.  A  row-boat  in  the  harbor 
described  a  circle  around  the  sunken  torpedo,  indicating  the  zone  of 
its  destructive  power,  and  the  sentinel  again,  with  his  pencil,  made  a 
corresponding  ring  npon  the  camera-table.  In  the  end,  therefore, 
while  the  harbor  itself  was  apparently  free  from  all  obstruction,  a  very 
efiective  means  of  torpedo-defense  was  established,  the  key  of  which 
was  only  to  be  found  in  the  oamera*obsoura.  The  sentinel  here  bad 
wires  in  oonnootion  with  every  torpedo,  and  was  in  a  position  to  fire 
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any  one  as  soon  as  he  observed — ^by  meaas  of  the  oameim— the  pres- 
ence of  a  hostile  Tessel  within  the  limits  of  any  of  the  eindea  marked 
upon  his  white  table. 

In  the  American  "War  of  1860,  the  electric  torpedo,  invented  but 
two  years  before,  played  a  most  conspicuous  rCle^  and  formed  indeed, 
with  the  use  of  big  guns  and  monitor  iron-clads,  one  of  ibe  most  im- 
portant features  of  the  struggle,  at  any  rate  from  a  scientific  point  of 
▼lew.    The  war  of  1866,  when  the  Austrians  suffered  such  a  terrible 
defeat  at  the  hands  of  the  Prusj^ians,  will  long  be  remembered  as  a 
combat  between  the  old  muzzle-loading  rifle  and  the  breech-loader,  in 
which  the  latter  was  victorious.    The  Franco-German  struggle  of 
1870,  again,  though  marked  by  the  employment  of  no  special  arm,  if 
we  except  the  mitrailleuse,  was  assisted  by  important  applications  of 
science;  to  wit,  the  reproduction,  by  means  of  photo-lithogra|>hy,  of 
the  French  ordnaiicH'  maps  and  plans,  which  were  distributed  in  thou- 
sands throu«2:hout  the  Gernuui  armv,  and  the  establishment  in  France 
of /a  paste  a'crhnnc  to  communicate  with  the  besieged  garrison  of  P:iri<. 
The  regularity  with  which  the  mails  left  Paris  par  ballon  montt  must 
still  be  fresh  in  the  memories  of  our  readers,  the  publication  of  corre- 
spondence from  the  French  cai>ital  being  maintained  in  our  journals 
during  the  whole  period  of  the  investment.    From  September  23d  to 
January  28th,  when  Paris  was  practically  cut  off  from  the  rest  of  the 
republic,  no  less  than  sixty-four  balloons  left  the  city  with  passengers, 
mails,  and  pigeons,  and  of  these  only  three  were  lost,  while  five  were 
captured.   The  return-post  by  "  homing  pigeons  "  was  hardly  so  regu- 
lar, but  nevertheless  half  the  number  of  dispatches  given  in  by  corre* 
spondents  at  Tours  and  elsewhere,  or  in  other  words  100,000  me8> 
sages,  were  by  the  unflagging  energy  of  the  postal  authorities  carried 
into  the  beleagaercd  capital.  Tiie  dispatches,  most  of  them  as  brief  as 
telei^rams,  were  distinctly  printed  in  broad  sheets  and  photographed 
by  the  aid  of  amioro-camera ;  impressions  upon  thin,  transparent  films 
were  then  taken  and  rolled  in  a  quill  attached  to  the  tail  of  the  winged 
messenger  which  was  to  bear  them  into  Paris.   Arrived  at  their  des- 
tination, the  tiny  photographic  films  were  enlarged  again  by  the 
camera,  and  the  dispatehes,  being  onoe  more  legible,  were  distributed 
to  the  various  addresses. 

The  present  Rm»o-TnrkiBh  War  cannot  well  be  lees  interesting 
than  those  that  have  so  recently  preceded  it,  and  we  may  especially 
point  out  two  direetions  in  which  fresh  examples  of  seientifio  war- 
fm  will  probably  manifest  themselves— in  oonnection,  namely,  with 
the  cavalry  pioneer  and  the  Whitehead  torpedo.  Both  of  these  will 
probably  be  seen  in  warfare  for  the  first  tune,  and  before  many  daya 
are  past  we  may  hear  of  their  doings  in  action. 

The  cavalry  pioneer  must  not  be  confounded  with  the  Pknssisn 
Uhlan  who  played  so  conspicuous  a  part  in  the  last  war.  The  nbiqai- 
tons  TJblan,  terrible  as  he  was,  did  not  work  the  injury  which  some  of 
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tbe  Cossacks  will  have  it  in  their  power  to  inflict  if  accoutred  as  pio- 
neers. These  arc  selected  from  the  smartest  and  most  daring  troop- 
ers, lightly  armed  and  well  mounted.  In  a  belt  round  their  waists 
they  carry  a  few  pounds  of  gun-cotton  or  dynamite,  and  with  this 
Inghly-destructive  explosive  they  may  work  incalculable  harm.  A 
small  charge  of  gun-cotton  ])laced  simj)ly  upon  a  rail  and  fired  with  a 
fuse  suffices  to  blow  several  feet  of  the  iron  to  a  distance  of  many 
yards,  thus  rendering  the  railway  unserviceable  on  the  instant.  A 
trooper  may  dismount,  place  a  charge  at  the  base  of  a  telegraph  pole, 
fire  it,  and  be  in  his  saddle  again  within  sixty  seconds.  Wires  may 
thus  be  cut  and  communication  stopped  in  the  heart  of  an  enemy's 
country  by  fearless  riders,  who  have  but  to  draw  rein  for  an  instant 
to  etlVct  the  mischief,  while  lines  of  railway  in  the  neighborhood  are 
entirely  at  their  mercy.  Even  light  bridges  and  well-built  stockades 
may  be  thrown  down  by  the  violent  detonati<m  of  compressed  gun- 
cotton,  and  foresl-roads  considerably  obstructed  by  trees  thrown 
across,  which  are  never  so  rapidly  felled  as  when  a  small  charge  of  this 
explosive  is  fired  at  their  roots. 

The  influence  of  the  Whitehead  torpedo,  of  which  we  have  heard 
so  much  of  late,  will  likewise  be  felt  for  the  first  time  during  the  pres- 
ent war.  An  implement  so  ingenious  in  its  character  that,  as  Lord 
Charles  Beresford  the  other  day  happily  remarked,  it  can  do  almost 
anything  but  talk,  is  in  the  possession  of  both  bellic^erents,  and  will 
doubtless  be  hoard  of  ere  long  on  the  Danube  and  in  the  lilack  Sea. 
These  tor|)edoes  are  nianufarturcd  at  Fiunie  on  the  Mediterranean, 
and,  like  Krupp  gons,  are  to  be  purohased  by  any  one  who  chooses  to 
pay  for  them. 

The  British  Government  manufactures  its  own  Whitehead  torpe- 
does in  this  country,  having  paid  several  thousand  pounds  for  the 
privilege.  The  machinery  inside  this  torpedo  is  still  a  secret,  which 
is  strictly  maintained  by  our  Government,  but  the  principle  of  the 
invention  is  well  known.  It  is  a  long,  cigar-shaped  machine  measur- 
ing a  dozen  feet  and  upward.  In  the  head  is  a  charge  of  some  violent 
explosive,  such  as  gun-cotton,  or  dynamite,  which  explodes  as  soon  as 
the  torpedo  strikes  an  obstacle.  The  motive  power  is  compressed  air, 
which  is  forced  into  the  machine  by  powerful  air-pumps,  immediately 
before  the  torpedo  is  discharged  iDto  the  lea,  no  less  than  coo  pounds 
on  the  square  inch  bemg  the  ptessnre  exerted.  The  Whitehead  is 
shot  from  a  tube,  and  moves  tbrongh  the  water  as  straight  as  a  dart, 
the  compressed  air  workiog  npon  a  screw  in  the  tail  of  tbe  machine. 
The  delicate  machinery  permits  the  torpedo  to  swim  at  any  depth 
below  the  surface  that  may  be  desirable,  and  it  flies  straight  in  the 
direction  it  is  aimed,  at  a  speed  of  something  like  twenty  miles  an 
hoar.  If  it  fails  to  strike  the  foe,  then  the  intelligent  apparatus  at 
onoe  rises  to  the  surface,  becoming  innocuous  as  it  does  so,  and  may 
in  this  condition  be  captured  withont  difficolty. 
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A  torpedo  of  this  sort  striking  the  sides  of  an  iron-clad  would 
almost  infallibly  send  her  to  the  bottom,  and  although  it  has  been 
proved  that  a  network  or  crinoline  aroond  the  ship  is  capable  of  retard- 
ing the  progress  of  a  fish  *'  of  this  nature,  and  explodii^  the  same 
haimlessly  in  its  toils,  it  is  obviously  a  very  diiBcalt  matter  thus  to  pro> 
teot  one's  craft.  Against  heavy  torpedoes,  indeed,  there  seems  no  way 
of  defense  at  all  (the  Whitehead  generally  carries  a  charge  of  Berenty 
or  eighty  poonds,  but  moored  torpedoes  may  contain  a  SOO^imd 
charge),  and  therefore  Turkish  vessels  will  have  to  giveRvssiaii  ports 
a  wide  berth.  All  must  remember  how  the  magnificent  fleet  of  the 
French  was  kept  at  bay  by  the  torpedoes  of  the  Germans  in  the  North 
Sea  in  1870,  and  the  Black  Sea  ports  are  no  doubt  similarly  protected. 
So  demoralizing  is  the  dread  of  the  torpedo  with  sailors  apparently, 
that  they  will  dare  anything  rather  than  venture  into  waters  which 
conceal  these  cruel  foes. 

At  no  other  time  has  there  been  so  much  want  of  unanimity  among 
the  great  powers  of  Europe  on  the  subject  of  ordnance,  lliere  are  to 
be  found  at  the  present  moment  cannon  of  a  dozen  different  descrip- 
tions in  the  gun-])arkB  of  European  nations,  differing  from  each  other 
not  only  in  respect  to  their  cooBtrnction,  but  in  the  metal  of  which 
they  are  made.  So  far  as  small-arms  are  concerned,  we  know  there  is 
but  one  opinion ;  some  nations  prefer  one  breech-loader  to  another, 
but  all  agree  in  the  employment  of  breec'Ii-loaderp.  In  the  case  of 
cannon,  however,  it  is  diffurent.  Germany  relies  upon  breech-loading 
ordnance,  while  Great  Britain  has  forsaken  tlie  system  and  gone  back 
to  muzzle-loaders;  Austria  mak<  s  her  guns  of  bronze,  Germany  of 
steel,  Uussiu  favors  steel  and  brass,  America  cast-iron,  wliile  I'^nghmd 
has  cannon  of  steel  encompassed  with  iron,  and  France  weapons  of 
iron  girt  w  ith  steel. 

The  balance  of  favor  is  beyond  question  with  the  breech-loader  at 
the  present  moment.  All  the  new  artillery  of  tlie  Russians  and  the 
Turks  is  of  this  kind, -while  the  held-guns  both  of  the  Germans  and 
Austrians  are  upon  the  same  system.  France  has  done  nothing  lately 
for  the  regeneration  of  its  ordnance,  and  there  remain  but  (xreat 
Britain  and  Italy  to  represent  muzzledoading  artillery.  But  Italy, 
although  she  has  adopted  the  liritish  system  for  very  heavy  guns,  is  by 
no  menus  a  confirmed  believer  in  it,  and  will  doubtless  hesitate  before 
following  our  example  very  far,  beset,  as  she  is,  with  neighbors  armed 
with  breech-loaders. 

Of  all  the  powers,  it  is,  curiously  enough,  steady-going  Austria 
which  has  taken  the  boldest  and  most  independent  course  in  the  mat- 
ter of  artillery.  It  was  but  at  the  end  of  1875  that  the  Austrian  War- 
Office  decided  to  adopt  the  Ucbatius  cannon  for  fiehl-artillery,  and  yet 
at  this  moment  every  artillery  regiment  of  the  vast  Austro-Hungarian 
army  is  armed  with  the  new  weapon.  Within  eighteen  months  no 
less  than  2,000  of  these  cannon  have  been  cast  and  finished,  and  now 
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the  Vicuna  arsenal  is  engaged  in  the  manufacture  of  heavy  guns  of 
the  same  character.  Never  was  a  more  energetic  step  taken.  A  new 
cannon  of  some  sort  was  held  to  be  absohitely  necest^ury  to  uphold 
the  prestige  of  tlie  army,  and  a  commission  having  been  intrusted 
witli  the  selection  of  :in  arm,  pronounced  without  delay  in  favor  of  the 
scheme  brought  forward  by  General  von  Ucbatius.  Li  October,  1874, 
the  first  round  was  hred  from  a  Uchatius  gun,  and  a  twelvemonth 
afterward  the  sweeping  reform  which  was  to  introduce  an  entirely 
new  artillery  throughout  the  Austrian  service  was  decided  upon. 
Government  sanctioned  an  expenditure  of  £1,800,000  to  be  spent  in 
two  years,  and  General  von  Uchatius  was  directed  to  give  all  the 
assistance  in  his  power  toward  the  fultillment  of  the  design. 

The  Uchatius  gun  is  made  of  so-called  steel-bronze.  Chilled  bronze 
would  be  a  better  name,  since  Uchatius  casts  his  metal  in  a  chilled,  or 
metal  mould,  in  the  same  manner,  pretty  well,  as  Sir  William  Palliser 
produces  his  famous  chilled  projectiles,  lironze,  as  everybody  knows, 
has  been  a  favorite  metal  with  gun-founders  from  the  earliest  days, 
and  in  the  East,  especially,  magniticent  castings  of  this  nature  have 
been  produced.  About  ninety  per  cent,  of  copper  and  ten  of  tin  is 
the  mixture  commonly  employed  in  making  ordinary  bronze,  and  eight 
per  cent,  of  tin  is  the  proportion  preferred  by  Uchatius.  Tlie  difli- 
culty  in  casting  bronze,  as  those  who  have  any  experience  know  full 
well,  is  that  of  securing  homogeneity,  soft  particles  of  tin  becoming 
isolated  in  the  mas<,  and  giving  rise  to  the  defect  known  as  "tin- 
pitting."  Wliether  we  have  lost  tlie  secret  of  bronze-casting,  or  whether 
in  former  times  they  were  more  skillful  at  the  work,  certain  it  is  that 
founders  of  the  present  day  are  unable  to  secure  so  uniform  an  alloy 
as  formerly.  This  was  very  apparent  when  some  eight  or  ten  years 
ago  our  own  Government  ad()])ted,  for  a  brief  time,  bronze  artillery. 
The  addition  of  a  small  perct'iiiage  of  ])hospl)orus  did  not  mend  mat- 
ters, and  the  highest  authorities  on  the  subject  were  at  a  loss  to  sug- 
gest an  effective  remedy.  Our  bronze  guns,  too,  had  another  defect 
which  could  not  be  overcome.  After  firing  the  bore  became  affected, 
and  the  weapon,  as  it  was  termed,  "  droo])ed  at  the  muzzle."  These 
were  the  two  defects  indeed  that  led  mainly  to  the  abandonment  of 
the  bronze  gun  in  this  country,  and  they  are,  too,  the  ditliculties  which 
General  von  Uchatius  appears  to  have  overcome.  He  has  got  rid  of 
**  tin-pitting,"  and  his  guns  do  not  "droop  at  the  muzzle." 

Uchatius  found  that  by  subjecting  the  alloy  in  a  liquid  form  to 
considerable  pressure,  he  was  enabled  to  secure  a  j)erfectly  homoge- 
neous mass,  a  result  wliich  was  also  furnished,  he  discovered,  when  he 
had  gone  a  step  further,  if  the  molten  metal  was  rapidly  cooled.  Steel- 
bronze  is  apijarcntly  made  much  in  the  same  way  as  the  toughened 
glass  of  which  we  have  heard  so  much  lately.  After  being  cast  in  a 
mould,  the  alloy  is  thrust  into  a  reservoir  of  oil,  heated  to  a  high 
temperature,  so  that  the  metal  suddeoly  cools,  but  only  down  to  a  cer- 
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tiiiii  point.  Then  the  casting  is  withdrawn  and  allowed  to  get  cold 
more  gradually.  A  regular  and  crystalline  structure  is  in  this  way 
produced,  which  has  none  of  the  dcTects  of  ordinary  bronze.  It  is  a 
moot  point  whether  j)liosphorus  enters  into  the  conipobition  at  all. 
Chemists  tell  us  they  cau  lind  no  trace  of  it,  but  this  is  no  absolute 
proof  that  a  small  percentage  of  the  element  was  not  originally  con- 
tained in  the  alloy,  being  burned  out  after  it  had  done  its  work  of  har- 
monizing the  two  metals.  The  inventor  is  rather  reticent  on  the  point, 
but  in  any  case  it  is  very  certain  that  he  produces  a  uniform  and 
homogeneous  alloy  of  a  hard,  crystalline  nature. 

One  other  expedient  Uchatius  has  recourse  to  in  making  his  cannon. 
When  he  has  cast  his  gun  and  chilled  it,  he  proceeds  to  dilate  the 
bore.  Wedges  of  steel,  shaped  in  the  fonn  of  cones,  are  forced  into 
the  tube  of  tlie  gun  one  after  another,  until  the  calibre  of  the  weapon 
has  been  increased  by  something  like  seven  or  eight  per  cent.  This 
expansion  or  dilation  of  the  tube  has  not  only  the  elTect  of  hardening 
or  steeling  the  core,  but  also  of  rendering  the  gun  more  elastic  and 
capable  of  resisting  more  effectually  the  strain  put  upon  it  at  the 
moment  of  firing.  The  gun,  after  this  process,  is  in  a  state  of  elastic 
tension,  and  it  is  said  that  there  is  a  pressure  from  without,  inward, 
equal  to  that  which  was  exerted  to  dilate  the  gun  in  the  first  instance  ; 
and  that  this  is  actually  the  case  can  scarcely  be  doubted,  since  it  is  a 
fact  that  a  section  of  the  gun,  before  being  quite  severed,  will  tear 
itself  loose  with  considerable  violence,  and  will  be  found  on  separa- 
tion to  have  partially  returned  to  its  former  calibre. 

So  far  as  practical  trials  have  been  conducted  with  the  weapon, 
the  Austrian  Government  have  every  reason  to  be  satisfied  with  the 
Uchatius  gun,  which  compares  favorably  with  the  Krupp  steel  cannon 
in  the  matter  of  accuracy  and  durability ;  while,  a«  regards  its  cost,  it 
is  far  cheaper  than  any  other  rifled  ordnance.  A  steel  field-piece  costs 
npward  of  jClOO,  even  when  not  protected  with  rings,  while  the  iron- 
steel  weapon,  manufactured  in  this  country,  costs  about  £70  sterling; 
the  steel-bronze  cannon  of  General  yon  UohatioB,  on  the  other  hand, 
are  made  for  £35  apiece. 

In  construction,  the  Austrian  gun  is  so  similar  to  that  of  Herr 
Krupp,  of  Essen,  that  the  latter  claimed  compensation  for  an  infringe- 
ment of  his  patent  when  the  mannfaetnre  of  the  Uchatius  gun  was 
first  commenced.  The  Essen  works,  our  readers  may  know,  supply 
not  only  Germany  with  steel  breech-loaders,  but  have  provided  the 
present  belligerents  with  all  their  modem  artillery.  Russia  has  still 
many  brass  cannon  on  band,  and  Turkey  a  goodly  number  of  Arm- 
strongs, but  both  powers  mainly  depend  upon  their  steel  Krupps. 
These  stood  the  German  army  in  such  good  stead  during  the  last  war 
that  their  reputation  is  firndy  established.  They  are  of  crucible  steel,  I 
and  the  breech,  instead  of  being  upon  a  hinge,  or  in  the  form  of  a 
block,  moves  round  in  a  D-shaped  socket,  the  escape  of  gas  being 
further  prevented  by  rings  of  phosphor-copper. 
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The  manner  in  which  the  ordnance  of  this  country  is  constructecl  is 
Bufficiently  familiar  to  our  readers.  A  tube  of  steel  is  encompafised  by 
jackets  of  wrought-iron,  and  in  this  way  tlie  toughness  of  the  latter 
18  combined  with  the  liarduess  of  the  former.  All  our  guns,  as  we 
have  said,  load  at  the  muzzle,  while  those  of  Russia,  Germany,  Austro- 
Hungary,  and  Turkey,  are  breech-loaders.  Italy,  in  the  case  of  the 
100-ton  guns  with  which  she  intends  to  arm  her  two  stupendous  tur- 
ret-vessels, the  Duilio  and  Dandolo,  has  adopted  our  method  of  con- 
struction, except  that  she  employs  smooth,  instead  of  studded,  pro- 
jectiles. With  the  employment  of  a  gas-check  at  the  base  of  the  shot 
to  prevent  windage  and  so  secure  the  full  force  of  the  exploding 
charge,  the  use  of  studs  in  a  shot  appears  to  be  unnecessary,  sufficient 
spin  being  imparted  to  the  projectile  by  the  soft  metal  of  the  gas- 
check  before  named,  which  causes  the  shot  to  rotate  after  the  manner 
of  a  Snider  bullet.  So  satisfactory,  indeed,  were  the  Italian  trials  of 
these  projectiles  last  year  that  it  is  by  no  means  improbable  that  we, 
too,  may  give  up  the  use  of  studdt  d  sliot. 

As  to  the  comparative  value  of  breech-loaders  and  muzzle-loaders, 
we  shall  not  offer  an  opinion.  No  doubt  a  muzzle-loader  is  the  stronger 
weapon,  because  its  breech  is  solid  ;  but  our  cousins,  the  Germans, 
urge  very  justly  that,  since  their  guns  do  not  burst,  tliey  are  quite 
stronix  enough.  Advocates  of  the  muzzle-loading  system  argue  again 
that  their  weapon  is  more  simple  in  construction,  and  for  this  reason 
is  to  be  preferred ;  but  on  the  other  hand  the  sponging  and  loading 
of  a  trun  is  more  easy  to  effect  if  it  opens  at  the  l)reech.  Indeed,  in 
the  case  of  very  heavy  guns  located  in  a  casemate  or  on  board  ship, 
the  Germans  reproach  us  with  the  assertion  that  we  must  needs  have 
recourse  to  all  sorts  of  complicated  and  awkward  machinery  in  load- 
ing, while  in  their  case  a  simple  pulley  or  crane  is  all  that  is  necessary. 
Kither,  say  they,  we  must  expose  our  gunners  through  the  open  port 
when  loading,  or,  as  in  the  case  of  the  Thunderer,  rely  blindly  on 
hydraulic  apparatus  to  work  the  guns  for  us.  So  stands  the  question: 
perhaps  the  present  war  will  bring  us  a  solution  oi  it. — ^atitre. 

THE  LABOR-QUESTIOK 

•  ■ 

Br  B.  G.  ECCLE8. 

IK  Bociology,  the  personal  equation,"  if  not  eliminated,  distorts 
men^s  view  of  Nature's  workings  more  than  in  any  other  depart- 
ment of  thought.  Despite  this,  nowhere  else  do  they  cling  so  tenft- 
oiously  to  this  distorting  factor.  Shallow  eonclasions,  based  upon 
traditional  notions  of  right  and  wrong,  tinctured  with  the  bias  of  class 
or  edneation,  is  the  ram  total  of  the  minority  of  attempts  at  making 
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clear  this  voxing  but  important  subject.  Scientific  methods  are  xa^ 
thought  of,  and  Bcieotific  concbisionB  either  ignored  or  denoimoed  ai 
cold,  bard,  and  unsympathetic.  They  nerer  tronble  tbemselTee  about 
ascertaining  what  it  is  po%s%Ue  to  do  under  the  eheumutimcee^  Imt, 
without  a  minute's  consideration,  set  np  their  Utopian  standarda  of 
right,  and  at  once  proceed  to  bend  ererything  in  thai  direction. 
Shonld  they  deem  it  right  to  reverse  the  course  of  the  Mississippi,  we 
might  almost  expect  to  see  them  nndertake  the  impossible  task,  care- 
less of  all  disaitrous  consequences.  They  have  wasted  power  by  ask- 
ing what  ought  to  be  done,  instead  of  inquiring  what  can  be  done. 

If  ever  this  problem  receiyes  an  accurate  solution,  it  will  oome 
from  viewing  it  physically  rather  than  morally.  As  the  bone  and 
sinew  of  man  is  the  stored  energy  of  sunbeamB,  so  property  or  capital 
is  the  same  energy  re-stored  after  being  unlocked  as  work.  As  the 
former  is  the  potential  energy  of  phyBical  life,  so  the  latter  is  the  po- 
tential energy  of  social  life.  Any  attempt  at  viewmg  the  matter  by 
ignoring  this  law  of  the  conservation  of  energy,  which  is  at  the  foun- 
dation of  social  order,  can  only  result  in  false  opinions  and  lead  to 
dangerous  measures.'  When  men  were  savages,  and  bone  and  sinew 
ruled,  be  who  had  most  pbysical  power  was  chiet  Now,  a  vaster 
magazine  of  energy  is  accumulated  in  capital,  and  whoever  has  most 
of  it  rules.  This  is  but  a  plain  statement  of  fkct.  The  power  is  there 
lodged  by  the  very  constitution  of  society,  and  no  attempts  at  realiz- 
ing the  dream  of  communism  can  wrest  it  away.  What  can  the  man 
of  muscle  do  ? 

,  In  early  sta«;os  of  human  (lovt'lopment,  the  accumulation  of  bo«lily 
vififor  and  strengtli  was  tiie  main  object  of  life.  Natural  and  Fcxual 
selection  consjiired  to  pick  the  strongest,  best-formed  specimens,  while 
driving  tlie  weak  and  woithless  to  tlic  wall.  Strategy  soon  com- 
peted with  strength,  and,  when  victor,  intelU ct  was  picked  with  it. 
Frotn  among  all  the  strategic  devices  of  intellect  ])roperty  was  selected 
as  tlie  fittest,  and  society  became  a  necessity  for  its  protection.  As 
at  first  men  found  that  such  life  as  thev  soucrbt  could  only  exi^t  when 
l)otlily  waste  was  balanced  or  overbalanced  by  accumulation,  so  now 
we  cannot  long  maintain  physical  health  if  nutriti(m  fails  to  keep  ]>ace 
with  waste.  Some  form  of  phthisis  may  take  hold  of  us  and  increase 
the  waste  beyond  the  normal,  or  our  supply  of  food  may  be  with- 
held, and  we  die  of  inanition.  Social  life  is  subject  to  two  just  such 
sets  of  dan!j;ers.  In  a  machine  we  have  friction  and  interference  an- 
swering to  similar  ideas.  These  must  each  be  brought  to  the  minimum 
if  we  would  have  things  work  smoothly. 

Are  workinix-men,  as  a  class,  frugal  and  provident  ?  Do  they 
curb  self-'^'ratification,  and  make  present  sacrifice  for  future  advan- 
tage ?  How  many  mechanics  or  day-laborers  calculate  their  annual 
waste  of  means  on  such  unnecessary  articles  as  tea,  coffee,  tobacco^ 

'  When  this  wts  penned  the  writer  did  not  sospect  H  would  be  io  qidddy  milled. 
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beer,  -whiskey,  etc.  ?  How  many,  instead  of  selecting  plain,  whole- 
some, cheap  food,  spend  their  extra  dollars  on  pastry,  rar^  irxX^  and 
vegetables,  etc.  ?  The  business  done  in  this  line  by  the  grocers  and 
baicers  of  the  lower  wards  of  New  York  will  answer  this*  I  have 
eaten  at  the  tables  of  rich  and  poor  in  many  States,  and  my  expe- 
rience teaobes  me  that,  as  a  rule,  tlie  well-to-do  mechanic  lives  better 
than  many  merchants,  bankers,  and  professional  men,  as  long  as  his 
wages  hold  out.  The  same  prodigality  is  manifested  in  dress  and 
ornament.  They  will  make  any  sacrifice  to  ape  the  rich  or  vie  with 
♦■ach  other.  Servant-girls  often  dress  better  than  their  mistresses. 
Who  will  calculate  the  dollars  wasted  by  that  mechanic's  family,  be- 
fore sickness  or  accident  drove  him  to  the  poor-house?  How  much 
did  he  throw  away  on  rent,  that  he  might  live  in  a  better  house  than 
he  was  well  able  to  afford?  How  many  dollars  were  spent  on  thea- 
tre;!, bails,  sociables, fairs,  or  excursiong,  that  might  have  been  saved? 
How  mucik  did  superstition  extort  from  him  ?  These  are  a  few  of  the 
many  avenues  through  which  liis  hard-earned  wages  escaped.  Add 
to  these  the  physician's  bills,  for  attending  to  himself  and  family  when 
overwork  and  uncleanliness  brought  on  sickness;  and,  last  though 
not  least,  consider  the  number  of  mouths  he  is  himself  the  cause  of 
•  having  to  iill,  and  the  number  of  backs  to  clothe.  If  his  income  bad 
overbalanced  this  expenditure,  when  the  crisis  arrived  he  would  have 
1>een  safe.  With  how  many  of  our  present  paupers  and  tramps  was 
this  tlic  case?  Are  the  careful  to  be  forced  to  bear  the  load  of  the 
careless?  Self-restraint  is  more  important  to  the  poor  man  than 
legislation.  This  will  give  him  a  fitness  for  the  battle  of  life,  while 
that  but  unmans  and  effeminates  him. 

Again,  are  these  men  now  out  of  employment  the  best  types  of 
laborers  or  mechanics,  and  the  most  trusty  and  effi<»ent  servants 
their  employers  had  ?  Are  they  the  honest,  careful,  thoughtful  work- 
ing-men who  labored  most  earnestly  for  their  employers*  interests  ? 
Are  those  who  have  been  retained  the  stapid  and  dishonest  ?— the 
onprofitable  servants?  Are  they—but  why  proceed?  The  case  is 
only  too  dear  air^iinst  the  unemployed,  as  a  olass.  Of  course,  there 
arc  exceptions.  Unavoidable  circumstances  have  doubtless  thrown 
adrift  the  worthy.  When  a  crisis  comes,  employers  will  retain  those 
who  have  labored  most  faithfully  and  honestly  for  their  interest. 
All  others  must  lose  employment.  The  improvident  at  once  become 
paupers,  demanding  a  living  from  their  already  heavily-burdened  but 
careful  fellow-workmen.  If,  during  the  age  of  muscle,  laey,  puny 
men  with  diseased  bodies,  brought  on  by  excess  and  vice,  had  de- 
manded of  the  stalwart  and  vigorous  that  they  must  carry  them  on 
their  backs,  even  though  at  their  own  peril,  what  could  have  been 
thought  of  them? 

tAn  army  of  unemployed  men  is  clamoring  for  work,  and  the  sym- 
pathetic urge  their  claims.   ^  Fate  is  dealing  hard  with  them,"  say 
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tbcy  ;  "  can  we  not  alleviate  their  distress  ?  "  They  would  invoke  state 
aid  in  Uehalf  of  tlu  so  social  failures,  and  tlius  increase  the  burdens 
ujion  the  employed,  forgetting  that  "  the  last  straw  breaks  the  earners 
l)ack/'  They  would  increase  tlie  number  of  officials,  and  lose  thou- 
sands of  dollars  of  the  people's  money  by  theft,  while  only  tens  or 
hundreds  were  l)estowed  as  charity.  They  forget  that  the  poor  mill- 
ions who  are  the  consumers  are  the  real  tax-payers.  All  experience 
has  sliown  tliat  only  abortive  effort  and  theft  can  be  hoped  for  when 
the  state  interferes.  It  is  already  overloaded  with  such  work,  and  its 
officers  are  men  subject  to  temptation  where  cash  is  concerned.  A 
change  of  these  lias  been  advocated,  but  this  would  only  be  a  change 
of  thieve^j.  No  one  class  has  a  monopoly  of  morality.  There  are 
moral  and  immoral  men  in  all  classes ;  and,  unfortunately,  men  of 
light  specific  gravity  are  more  apt  to  swim  in  the  sea  of  politics  than 
their  more  solid  fellows.  Shall  we,  then,  resort  to  an  indiscriminate 
bestowal  of  alms  ?  Statistics  have  again  and  again  shown  that,  in 
the  direct  ratio  of  alms-giving,  there  is  an  increase  of  pauperism  and 
crime.  The  easier  you  make  the  paupers  life,  the  more  of  that  re- 
straint you  remove  which  now  hinders  many  from  choosing  pauper- 
ism as  a  profession.  If  you  have  money  to  spend  upon  them,  de- 
mand an  equivalent  in  work  of  some  kind  for  every  cent  bestowed.  • 
This  leaves  them  with  a  spark  of  manly  feeling,  and  satisfies  your 
desire  to  relieve  their  wants.  I  have  seen  philanthropic  men  and 
women  refuse  to  purchase  a  cane,  toy,  or  newspaper,  from  a  really 
Buffering  and  needy  person  in  the  street,  because  they  either  did  not 
want  the  article  o^red  or  would  not  be  troubled  with  it ;  and  I  baye 
then  seen  them  go  a  few  steps  and  drop  as  much  money  as  would  have 
made  the  purchaae  into  the  hat  of  a  professional  beggar,  who  was  less 
worthy  and  less  needy.  It  was  hard  to  escape  the  conclusion  that 
the  sympathetic  feeling  which  could  only  be  satisfied  by  giving  with- 
out requiring  aught  in  return  was  liere  tinctured  with  the  unhallowed 
Belf-righteonaneaa  of  the  Pharisee. 

In  these  unemployed  workmen  we  have  a  vast  amount  of  energy 
wasting  itself  in  uselessncss  or  crime.  In  the  bank -vaults  lie  miaaed 
large  stores  of  the  potential  energy  of  society.  Rich  and  poor  are 
suffering  from  the  inactivity.  What  is  the  cause  of  this  ?  The  ca|a- 
talists  will  make  no  new  investments,  as  they  will  not  pay.  Bnsiness 
is  stagnant.  People  refuse  to  purchase^  Such  is  the  general  cry,  and 
overproduction  takes  the  blame.  Over-production  of  what?  How 
can  an  overproduction  of  wheat  and  potatoes  produce  an  over-pro- 
duction of  CTerything  else  ?  IIow  happens  it  that  all  the  industries 
appeared  to  collapse  together  ?  Was  there  over-production  in  all  ? 
Has  each  person  in  these  United  States  got  all  the  clothing  and  artir 
des  of  comfort  and  luxury  ho  can  possibly  desire  ?  How  can  ovei^ 
production  be  chargeable  with  this  state  of  affairs,  when,  by  a  little 
thought  upon  the  matter,  we  might  see  that  the  evidence  points  to 
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the  fiftot  tliAt  every  inereaBe  of  goods  brings  a  correspoDding  increased 
demand  for  siieli  goods  f 

If  there  is  one  thing  more  than  another  worldng-men  long  for,  it  is 
high  wages.  To  keep  np  their  pay  they  nnite  in  trades^-nnions  and 
analogous  combinations.  The  employer  wages  war  against  this  effort. 
While  the  former  would  demand  all  the  profit  of  his  labor,  leaving  the 
latter  nothing  for  his  pains,  he  in  tnm  would  like  to  retain  it  all  for 
himsel£  If  these  were  the  sole  factors  of  this  battle,  wages  would 
steadily  ascend,  the  balance  of  force  ranging  upward.  Unfortunate- 
ly (?)  for  the  workman,  this  is  not  the  case.  His  own  unconscious 
cherts  to  poll  wages  down  outweigh  his  conscious  efforts  to  keep 
them  up.  Can  he  not  see  that  every  time  he  deserts  a  dear  dealer  to 
buy  from  a  cheap  one  he  is  thoughtlessly  creating  a  tendency  to  lower 
the  wages  of  all  who  take  part  in  the  manofaotnre  of  such  articles? 
This  eventually,  and  through  a  variety  of  channels,  works  around  to 
his  own.  This  move  on  his  part  likewise  creates  a  necessity  for  dis- 
honesty and  adulteration,  which  still  further  roacts  against  him.  His 
employer,  on  the  other  hand,  does  more  toward  keeping  up  wages  by 
seeking  dear  markets  for  his  goods  than  his  conscious  effoi-ts  amount 
to  in  pulling  tliem  down.  As  the  heaviest  strain  on  the  produce  of 
the  workman  is  the  downward  one,  since  all  consumers  take  part  in 
it,  wages  miut  faU,  All  the  world  clamors  for  cheap  goods.  Event- 
ually a  point  of  stable  equilibrium  must  be  reached,  where  very  low 
wages  precede  very  cheap  goods.  As  capitalists,  studying  the  cost 
of  production,  hold  on  to  goods,  refuBing  to  sell  at  a  sacrifice,  their 
sales  descend  or  cease,  and  wages  are  thrown  down  first.  Could  work- 
ing-men be  made  to  realize  the  fact  that  high  wages  mean  correspond- 
ingly high  food,  clothing,  fuel,  rent,  with  all  else  he  would  purchase, 
while  low  wages  mean  the  opposite,  I  think  they  wT)uld  agree  with  me 
in  saying  that  the  amount  received  per  diem  for  their  work  was  of 
secondary  importance.  Some  laborers  must  take  the  shrinkage  in 
advance  of  others. 

That  there  are  more  goods  in  the  American  market  than  is  at 
present  demanded,  under  existing  conditions,  is  a  certainty.  But  if 
over-production  has  glutted  one  market,  why  not  seek  another?  Why 
stop  mills  and  factories?  Why  turn  laboring-men  into  the  street? 
Is  there  no  channel  of  least  resistance  for  business  to  travel  in  ?  An 
over-production  of  goods  is  an  over-production  of  wealth.  Has  the 
nation  more  wealth  and  comfort  than  it  can  manage  or  knows  what 
to  do  with?  The  thing  is  perfectly  absurd.  When  railroads  came 
they  brought  an  over-supply  of  accommodation  for  stage-coach  trav- 
elers, but  this  extra  amount  of  room  found  a  use  for  itself  in  making 
,  travel  cheaper  and  more  comfortalde,  so  that  immensely  more  people 
traveled.  Every  labor-saving  machine  has  done  the  same  for  the 
articles  it  produces.  But  suppose  the  price  of  travel  had  kept  up, 
and  the  comforts  remained  the  same,  while  the  means  of  carrying 
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paBBengers  had  rapidly  inoreaaed,  what  would  have  occnrred  ?  Snp- 
poBe  the  cotton  macMnery  had  tnnied  isto  the  market  millionB  of 
yards  of  cotton,  where  hondreds  answered  before  (as  is  actually  the 
oafle),  and  the  manafacturem  had  charged  the  old  prices,  what  would 
have  happened  ?  It  is  obvions  that  in  the  first  case  not  one  extra 
traveler  would  have  gone  from  home,  and  the  much-needed  railroads 
would  have  been  a  nuisance;  while, in  the  second,  the  manufacturers 
would  have  been  deluged  with  their  own  stock,  been  compelled  to 
close  their  factories  and  howl  "  Over-production  !"  Whatever  eirrests 
the  descent  of  prices,  entails  vpon  society  just  such  a  i^taf^  of  affairs  as 
ice  are  ])assi/if/  t/iroi/r/h.  It  Btoj)S  wide  distribulion,  as  the  owners  of 
such  goods  aic  unable  to  cope  with  the  traders  of  foreign  markets, 
riotectionisls  aid  in  this  part  of  the  trouble.  It  accumuhates  a  heav- 
ier supply  than  is  demanded  in  the  home-market.  It  overwhelms 
factories  with  tlieir  own  goods,  and  drowns  the  manufacturer  in  bank- 
ruptcy, unless  lie  stops  work.  It  turns  worthy,  ns  well  as  unworthy, 
working-men  adrift.  It  brings  on  all  the  hoirors  so  jiiteously  com- 
plained of.  AVhat  can  avert  such  consequences?  There  are,  doubt- 
less, factors  in  this  problem  unnoticed  here,  but  this  to  me  appears 
to  be  the  main  one.  Li^llow  wages  to  descend  steadily,  as  the  market 
demands,  instead  of  holding  tlu  in  u}»  till  a  crisis  is  reached.  When 
crisi  s  (  niiu',  tlu  v  hurl  them  down  like  an  avalanche  far  below  the 
true  level  at  which  they  should  rest.  Let  the  machinery  of  society 
have  free,  nninipeded  action.  Teach  laborers  to  give  way  to  the 
inevitable,  without  clogging  the  wheels  by  "strikes.'*  They  must 
learn  to  give  in  to  the  decrees  of  Fate  without  a  murmur.  They 
frighten  themselves  with  a  bugbear  of  starvation  from  low  wages, 
and  bring  in  a  real  bear  with  their  acts.  "O  ye  of  little  faith  !" 
Will  they  never  learn  that  eight  hours'  work  at  one  dollar,  with 
goods  at  half-price,  is  far  better  than  four  hours'  work  at  the  same, 
with  goods  at  full  price?  Trades'-unions  are  waging  war  against 
natural  law.  Wages  must  comedown!  Profits  must  decrease!  It 
is  absolutely  impossible  to  keep  these  up  and  have  business  pro> 
ceed.  If  not  satisfied  with  the  pay  offered  by  one  employer,  seek 
another.  Unions,  when  other  than  a  council  of  working-men  aim- 
ing at  the  oommon  good,  are  positive  evils.  Society  must  learn  to 
frown  down  every  interference  on  their  part  with  the  workings  of 
trade,  or  we  will  be  con\tiinially  subject  to  recurrences  of  busMieBS 
stagnation  and  violence.  '  They  thwart  their  own  purposes  and  en- 
tail the  very  miseries  they  profess  to  cure.  Labor,  like  everything 
else  in  the  market,  is  worth  neither  more  nor  less  than  supply  and 
demand  put  upon  it.  It  is  sheer  madness  to  battle  fact  by  saying 
it  should  be  worth  more.  Imagine  an  astronomer  as  insane  as  this, 
insisting  upon  it  that  the  sun  ought  to  revolve  around  the  earth,  and 
therefore  refusing  to  reason  upon  the  fact  that  the  earth  revolves 
around  the  sun  1  Merchants  have  no  right  to  force  each  other,  by  mob 
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violence,  to  maintain  high  pricefi  upon  their  waroi*  No  more  have 
working-men  this  right  when  selling  thehr  labor.  •  When  they  find  it 
necessary  to  employ  each  other,  they  are  jnataa  exaeting  as  the  capi* 
talists  in  demanding  well-done  work  at  low  rates.  / 

The  capitalist  will  gladly  welcome  all  nnemployed  laborers  when 
the  prices  of  his  goods  can  be  regulated  by  the  demand  for  them,  in- 
stead of,  as  now,  by  the  high  wages  be  is  compelled  to  pay  hia  men 
and  high  prices  for  his  raw  materials.   He  will  have  no  fear  of  over- 
Etockinjr  the  markets  of  a  world  where  men's  wants  are  so  numerous 
and  insatiable.    But  it  will  not  do  to  let  him  toy  with  men's  v^^ges 
at  every  whim  he  has.   Men  must  seek  for  the  highest  remuneration 
without  combination,  compulsion,  or  restriction.    Business-men  must 
seek  the  highest  prices  in  tlie  same  way.    Excessive  selfishness  on 
the  part  of  employe,  as  well  as  employer,  lies  at  the  root  of  the  mat- 
ter.   When  this  is  toned  down,  and  each  works  for  the  other's  interest, 
things  will  go  better  with  both.    Till  then  we  may  expect  to  see  mis- 
cry,  and  hoar  the  wail  of  want  from  many  quarters.    Relieve  this  by 
giving  the  laborer  something  to  do,  however  triflinjjc,  and  not  by  alms. 
Ask  the  state  to  do  nothing,  or  you  will  impose  extra  burdens  upon 
the  worthy,  and  sink  them  to  pauperage.  ^Teaoli  working-men  to  live 
more  economically,  and  practise  self-restraint.    Advise  tlieni  to  com- 
pete with  each  other  in  doing  the  most  and  best  work  they  possibly 
can  for  their  emi»loyer  while  in  his  employ.    Teach  them  that  they 
bring  down  their  own  wages,  and  that  this  is  not  their  eniitloyer's 
doings.    Show  them  that,  if  the  w^ages  descend  slowly  and  steadily,  it 
will  avoid  a  crash  of  l)nsiness,  and,  making  goods  correspondingly 
cheap,  do  them  good  ratlier  than  harm  in  the  end.    Train  thcni  into 
that- true  spirit  of  freedom  and  faith  that  will  enable  them  to  allow  fel- 
low-workmen, who  are  in  need,  to  sell  their  labor  for  what  they  choose. 
Teach  the  employers  to  work  for  the  interests  of  their  men.  Teach 
them  to  be  less  avaricious  in  demanding  high  ])rofits  for  tliemselves. 
Toach  them  to  give  the  working-nu  n  the  liiglu  st  wages  the  market 
will  allow.    Teach  tliem  to  be  honest  and  truthful  with  each  other, 
and  the  public.    Teach  each  class  these  points,  nnd  tlie  highest  sub- 
stantial advantages  to  the  working-class  will  stmn  be  realized  as  a  liv- 
in  j:^  fact.    The  present  and  past  troubles  are  the  legitimate  fruits  of  our 
social  immorality^  The  poor  are  not  the  only  sufferers.    Things,  as 
tlioy  now  exist,  arc  about  the  best  possible  to  our  present  stage  of 
development.    With  improvement  of  men's  natures  will  come  a  cor- 
responding improvement  of  society.    All  that  we  can  do  is  to  search 
after  the  laws  governing  such  matters,  and  remove  obstructions  from 
the  way.   With  this  done,  leave  all  else  to  the  vis  tnedicatrix  naturoe. 
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PROF.  NEWCOMB  waa  born  in  the  Ftoyince  of  Noyft  Scotia, 
March  12,  1835.  Both  of  his  parents  were  of  New  England 
descent,  their  families  having  emigrated  to  the  Fh>Tinoe8  at  Tnrions 
times.  His  father  porsned  the  avocation  of  village  schoolmaster,  and 
from  Uiis  cirovmstanoe  the  son  daring  his  childhood  enjoyed  ednca- 
tionaV  advantages  which  were  good  for  the  time  and  place,  bat  ex- 
ceedingly scanty  when  measured  by  any  other  standard.  A  taste  for 
arithmetic  was  developed  at  a  very  early  age,  and  before  he  was 
twelve  years  old  the  embryo  astronomer  had  completed  the  (restiieted) 
course  taught  by  his  ftther. 

From  this  time  he  was  thrown  upon  his  own  resources,  reading 
and  studying  at  random  the  few  books  which  Providence  threw  in  his 
way.  A  traveling  peddler  sold  bim  Latin  and  Greek  grammars  and 
readers.  For  a  short  time  he  studied  the  rudiments  of  French,  with 
a  teacher,  but  acquired  a  better  knowledge  of  the  hanguace  from  the 
descendants  of  the  old  French  settlers,  while  at  the  same  time  an 
algebra,  borrowed  from  a  clergyman,  was  his  constant  com])anion. 

At  the  age  of  eighteen  we  find  him  in  the  State  of  Maryhuid, 
teaching  school — his  ancestral  calling — but  with  his  active  mind  con- 
stantly engaged  in  mathematical  pursuits.  In  1856  Mr.  Newcomb 
was  so  happy  as  to  make  the  acquaintance  of  Prof.  Henry,  of  the 
Smithsonian  Institution,  with  whom  he  had  corresponded  on  a  scien- 
tific subject,  and  who  soon  took  an  active  interest  in  the  welfare  ol 
his  newly-discovered  young  friend.  In  conjunction  with  Mr.  Hil- 
gard.  Prof.  Henry  secured  for  young  Newcomb  a  position  as  com- 
puter for  the  "  American  Nautical  Almanac,"  the  office  of  which  was 
then  located  at  Cambridge,  Massachusetts. 

Here  Mr.  Newcomb  found  both  the  material  and  the  incentive  to 
j>ur>ue  his  matliematical  studies  of  the  theories  of  the  celestial  motions. 
He  enrolled  himself  a  student  of  the  Lawrence  Scientific  School,  and 
attended  tlie  lectures  of  Prof.  Peirce.  After  making  a  study  of  the 
works  of  Laplace  and  La  Granite,  he  started  on  the  line  of  original 
investigation,  and  has  ever  since  pursued  it,  with  uniform  success. 
In  1861  he  was  appointed  Professor  of  Mathematics  in  the  Navy,  and 
assigned  to  duty  at  the  Kaval  Observatory,  Washington,  with  which 
he  is  still  connected. 

In  1863  he  married  Miss  ]VL  C.  Haasler,  daughter  of  the  late  Sur- 
geon  Hassler,  United  States  Navy,  and  granddaughter  of  the  late  Prot. 
Hassler,  the  originator  and  first  Superintendent  of  the  United  States 
Coast  Survey. 

It  may  seem  surprising  that,  while  Frof.  Newcomb's  name  is  not 
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asBOoiated  with  any  brilliant  discoYeiy  or  achievement  in  astrononiy, 
be  baa,  neyertheleBi,  secured  as  great  a  reputation  ae  was  ever  gained 
by  an  American  astronomer,  and  is  qnoted  abroad  as  among  tbe  bigh- 
est  antborities  in  matbematical  astronomy.  Perhaps  the  secret  lies 
in  tbe  unity  of  purpose  which  has  characterized  all  bis  effbrts.  His 
special  field  bas  been  that  of  "  exact "  astronomy— tbe  prediction  of 
tbe  motions  of  the  heavenly  bodies  from  their  mutual  gravitation — 
tbe  perfection  of  tbe  tables  and  other  data,  from  which  the  ^  Nautical 
Almanac*'  is  prepared,  in  order  that  the  navigator  and  surveyor  may 
be  enabled  to  find  their  positions  by  sea  or  land.  When  the  late 
Admiral  Davis  founded  the  American  Nautical  Almanac/*  some 
twenty-five  years  ago,  tbe  tables  and  other  materials  for  its  construe- 
tion  weio  extremely  imperfect,  but  i¥of.  Newoomb's  studies  have  all 
tended  to  their  improvement* 

Prof.  Newcomb  gained  a  European  reputation  while  still  a  com- 
puter at  Cambridge,  by  his  paper  "  On  tbe  Secular  Variations  and 
Mutual  Relations  of  tbe  Orbits  of  the  Asteroids.**  Tbe  question  of 
tbe  correctness  of  Olbei's  theory,  that  these  bodies  resulted  from  the 
explosion  of  a  single  planet,  bad  never  been  decided,  because  no  one 
bad  ever  invest^ated  tbe  changes  which  their  orbits  bad  undergone 
in  past  ages.  This  was  done  in  tbe  paper  we  have  mentioned,  and  it 
was  shown  that  tbe  orbits  could  never  have  'intersected  in  a  single 
point,  unless  they  bad  in  tbe  mean  while  been  deranged  by  some  un* 
known  cause. 

Smce  bis  appointment  in  tbe  navy  bis  most  considerable  works, 
outside  of  bis  duties  at  tbe  observatory,  have  been  tbe  ''Investiga- 
tion of  tbe  Orbits  of  tbe  Two  Outer  Planets,  Uranus  and  Neptune,** 
accompanied  by  elaborate  tables,  which  were  at  once  adopted  in  all 
tbe  nautical  almanacs  of  Europe  and  America.  In  tbe  preparation  of 
these  ''tables,*'  Prof,  J.  Henry,  bis  kind  and  firm  friend  of  now  more 
than  twenty  years,  took  great  interest,  and  gladly  assbted  him  by 
supplying  him  with  funds  from  the  Smithsonian. 

In  1867  tbe  observatory  published  bis  "Investigations  of  tbe  Dis- 
tance of  the  Sun,'*  leading  to  tbe  value  of  the  Solar  Parallax  now 
most  generally  adopted,  namely,  8'.848. 

In  1870  he  visited  Europe  to  observe  tbe  total  eclipse  in  the  Medi- 
terranean, and  was  everywhere  received  with  tbe  highest  distinction 
in  sdenUfio  circles. 

He  took  an  active  part  in  procuring  tbe  great  telescope  for  tbe 
Washington  Observatory,  and  was  in  charge  of  it  during  tbe  first 
year  or  two  after  its  erection,  investigating  with  it  the  satellites  of 
'  his  two  favorite  planets,  Uranus  and  Neptune. 

When  Congress  authorised  tbe  organisation  of  parties  to  observe 
tbe  late  transit  of  Venus,  Pro£  Newcomb  was  appointed  one  of  tbe 
commission  to  prepare  tbe  plans  Ibr  those  parties,  and  to  arrange  for 
tbe  complete  execution  of  those  plans,  after  tbe  return  of  those  parties  ^ 
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to  the  observatory.  From  the  first  meeting  of  this  commissiuu  Pro£ 
Newcomb  has  acted  as  secretary  thereof.  Prof.  Newcomb's  moj^t 
recent  labors  liave  been  on  tlie  motion  of  the  moon,  and  the  possible 
variability  of  the  sidereal  day,  on  which  subject  he  has  published 
several  fragmentary  discussions.  Hansen's  tables  of  the  moon  Lave 
deviated  from  observation  for  several  years  past  in  a  remarkable 

manner,  and  he  has  accoimted  for  the  changes  by  an  acceleration  in 
the  rotation  of  the  earth  on  its  axis.  It  is  now  considered  thai  be 
has  proved  the  actual  existence  of  this  acceleration  beyond  xeaaon- 

able  doubt. 

In  Febraar]r»  1874,  he  was  the  recipient  of  the  gold  medal  of  the 
Royal  Astronomical  Society  of  Great  Britain.  The  presentation  was 
preceded  by  an  address  by  the  president,  Prof.  Cayley,  in  which, 
after  giving  an  account  of  several  of  ProC  NewcomVs  most  important 
contributions  to  mathematical  science,  he  says :  ^  They  exhibit  all  of 
tbem  a  combination,  on  the  one  hand,  of  mathematical  9kiU  and  power, 
and,  on  the  other  hand,  of  good  hard  toork,  devoted  to  the  fiutheraiioe 
of  astronomical  science."  Thus,  though  belonging  to  the  younger 
generation  of  astronomers,  Pro£  Kewcomb  has  reoeiyed  his  foil  share 
of  honors,  both  at  home  and  abroad.  Graduating  as  R  S.  at  Har- 
vard University,  in  1868,  he  is  now,  at  Aome,  member  of  the  National 
Academy  of  Science,  and  of  the  American  Academy  of  Arts  and  Sd- 
cnces,  in  Boston.  In  1876  he  was  elected  President  of  the  American 
Association  for  the  Advancement  of  Science,  and  presides  at  its 
annual  meeting,  in  Nashville,  in  August  of  this  year.  In  1874  he 
received  the  honorary  degree  of  LIi.D.  from  the  Columbian  Uni- 
versity, at  Washington,  and  in  1875  the  same  honor  from  Yale. 
Abroad^  he  was,  in  1872,  elected  associate  member  of  the  Royal  Astro- 
nomical Society  of  Great  Britain;  in  1874,  corresponding  member 
of  the  Institut  de  France ;  in  1875  he  received  the  honorary  degree  of 
Ph.  D.  from  the  University  of  Leyden,  at  its  three-hundredth  annive^ 
sary.  Also  in  that  year  he  was  made  a  member  of  the  Imperial  Acad- 
emy of  Sciences  of  SL  Petersburg,  member  of  the  Royal  Swedish 
Academy  of  Sciences,  and  member  of  the  Royal  Bavarian  Academy 
of  Sciences. 
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To  (ht  Editor  of  the  Populnr  Science  Monthhj.  i 

SIR :  In  the  last  number  of  Tub  Topular 
ScnmcK  HoMTRLT  Mr.  B.  R.  Ldand  re- 
plies  to  my  artirle  in  the  July  issue  entitled 
Uvcr-ConHuinption,  or  Over-Production  ?  " 
misstating  »oniu  und  misconceiving  other  of 
my  ftfgmiMiita.  It  would  be  an  infringe- 
ment on  your  space  for  me  to  follow  Mr. 
Leland  through  all  his  assertions,  and  at 
best  I  should  be  only  repeating  argmnents 
already  made.  But  Mr.  Leland  attempts  to 
formulate  my  theories,  and,  as  I  think  I  can 
do  this  more  acenratel  j  than  he,  pomit  me 
to  reaffirm  what  I  have  said  in  this  com- 
pact form,  which  will  be  the  briefest  and 
most  Mtislkctory  method  of  meeting  Mr. 
Leland^s  reply : 

1.  The  resources  of  Nature  are  gratui- 
tous ;  they  arc  prai-ticallv  cxhaustless ;  and, 
as  the  actirity  of  capital  Mid  the  ene^  of 
labor  are  not  fixitifs.  larcre  rorrsumption  or 
demand  (Mr.  Leland  talks  of  waslf/ul  con- 
$wnption  as  if  the  word  wasteful  *'  were 
mine)  stininliiti'^j  the  enorfry  of  capitalists, 
leads  to  the  application  of  improved  ma- 
diinery,  brings  about  better  tnuMportation, 
80  that  as  a  result  all,  or  nearly  all,  products 
are  proportionately  increased  in  abundance 
because  of  extended  consumption,  and  the 
poMibilities  of  consumption.  Mr.  Leland 
says:  "That  the  demand  for  a  commod- 
ity stimulates  the  supply  is  roost  true,  and, 
where  inoiease  is  possible,  the  supply  is 
increased  until  the  widest  area  of  demand 
is  filled  at  a  minimum  cost,  but  it  is  only  j 
by  economy  that  this  nhilmnm  can  be  | 
reached."  We  repeat  Mr.  Lrland'?  words 
— most  true.'*  iiut  large  consumption  is 
a  powerftd  e|i^t  in  secttrfof^  mlninmni  of 
cost  in  production ;  it  brings  in  competi- 
tion, it  leads  to  the  invention  of  machinery 
and  improved  methods  of  production  or 
BMUWlhcture — in  fact,  minimum  of  cost  is 
never  reached  except  in  those  thin^^s  that 
are  in  general  use.  Consumption  or  de- 
mand leads,  therefore,  as  a  rale,  not  oilly  to 
fjrcater  abundance,  but  to  ^renter  cheap- 
ness. But  I  do  not  mean,  and  I  did  not 
epeak  of,  wasteful  deetracnon,  which  Mr. 
Leland  dwells  upon  so  much,  but  of  me. 
Waste  is  foolish,  in  the  first  place,  because 
It  confers  no  good  upon  any  one ;  and,  sec- 
ondly, because  it  is  only  the  certainty  and 
re^^ilarity  of  legitiniate  use  that  exercise  a 
healthful  stimulus  upon  production.  Waste, 
that  destroys  machineryt  permits  bridges  to 
go  into  decay,  dvstroys  roads,  lets  fjrain 
rot  in  its  storehouses,  burns  up  cities,  ex- 


hausts the  reserves  of  capital,  is  direful ; 
but  Me,  which  is  the  meaos  of  setting  mill- 
ions of  bnsj  hands  to  work,  is  another 
thing.  I  know  the  economists  say  that 
capital  alone  determines  the  fact  of  produc- 
tion, demand  merely  governing  the  direc- 
tion it  shall  take;  bnt  is  it  not  clear  that, 
if  we  reduce  consumption  to  its  nloinkintt, 
production  will  shrivel  up? 

2.  The  extravagance  of  an  individual 
ha^'  some  essential  dinrcn-ncc  from  the  ex- 
travagance of  a  whole  community.  Of 
course,  one  bankrupt  mnltiplicd  ten  thou- 
sand  tiiiK'3  simply  gives  us  ten  thousand 
bankrupts,  it  was  scarcely  necessary  for 
Mr.  Leland  to  p<^c  this  out  But  «  com- 
munity considered  as  a  unit  has  for  its  re- 
sources the  boundless  wealth  of  Nature, 
which,  as  we  have  already  seen,  increases 
with  the  demands  made  upon  it,  so  that 
libcrul  use  makes  rather  than  reduces  abun- 
dance. This  proposition  hangs  upon  the 
flrst;  if  that  is  true,  this  is  true.  Bf  ex- 
travagance I  simply  meant  free  use,  not  idle 
destruction ;  and  what  I  wished  to  show  is, 
that  Nature  yields  her  treasures  in  increas- 
ing proportion  to  the  activity  that  demands 
them,  so  that  wu  are  richer  In  ooal,  iron, 
fabrics,  food,  etc.,  because  our  wants  are 
many,  our  demand  easer,  our  use  of  these 
things  abundant.  It  i>  perfectly  tnie  that 
if  the  wealth  of  a  coiuimuiity  is  simply  the 
aggregate  incomes  of  its  members,  then  the 
wliole  must  partake  of  the  nature  of  it?* 
parts ;  but  there  is  a  kind  of  wealth  that 
aecruee  to  the  indiiidnal  and  does  not  to 
the  community  as  a  whole,  siuh  a-?  mil,  for 
instance,  which,  enriching  some,  is  a  tax  upon 
others,  and  no  addition  whatever  to  the  sum 
total  of  the  wealth  of  the  comnmnity ;  and 
in  like  manner  there  is  wealth  which  ac- 
crues to  the  whole,  but  is  not  a  part  of  an 
individual's  income. 

3.  Mr.  Leland  makes  me  affirm  that  no 
part  of  the  nation's  capital  has  been  lost  in 
unproductive  enterprises.  There  have  been, 
as  all  know,  immense  losses  in  foolish  rail- 
road and  speculative  enterprise ;  but  I  eon- 
rider  these  losses  to  haTe  fkllen  upon  our 
surplus  rather  than  our  reserves ;  that  our 
ability  to  keep  all  our  machinery  in  motion, 
to  run  our  mills,  erect  warehouses,  build 
ships,  construct  railroads  really  needed,  do 
all  forms  of  legitimate  productive  labor,  is 
not  impaired  —  while,  according  to  Prof. 
Price,  it  is  ini|)uirod,  and  this  is  the  reason 
of  our  business  distress.  I  can  detect  no 
evidence  that  business  cannot  revive  be- 
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c:ui«e  of  in5!nflRc?cnt  capital,  the  diflScully 
being  rather  that  capital  is  lying  idle. 

4.  I  am  accased  of  ftttribatmg  the  Initi- 
nt'ss  doprfssion  to  over-production,  whereas 
I  distinctly  said  tpecvdatxve  orer-production 
— over-production  brought  about  by  cen- 
tnliatiOD  of  wculth  and  vaat  appliances 
of  machinery,  which  under  artifi<'ia!  stimu- 
lus produces  an  excess  at  one  period,  and 
then  at  another,  atopphig  all  produetlon, 
turns  hosts  of  workmen  into  the  streets 
idle  and  empty-handed,  followed  conse- 
quently by  a  great  reduetloo  of  eonaump- 
tion. 

5.  I  laid  no  >;tres9  upon  cooperation  to 
regulate  pruduction,  nsercly  meotiuniug  it 
aa  the  only  remedy  I  could  suggest  Such 
coi'ipcration  is  doubtless  impraetieahle  ex-  ^ 
ccpt  to  a  limited  extent.  The  fear  is,  there 
ia  no  remedj,  and  that  we  ehall  have  aa, 
hidcod.has  been  frequently  predicted — con- 
tinually our  intermittent  periods  of  over- 
trading and  speculution,  offset  by  those  of 
pioatiation  and  suffering.  The  elimination 
of  ppcculntion  and  other  "  crazes  " — that  is, 
the  maintenance  ot  production  in  legitimate 
and  healthfhl  relation  to  conauroptioD— ia, 
aa  I  think,  indisputably  the  only  remedy ;  ' 
but  liow  this  ia  to  be  brought  about  is  niore 
tlian  I  can  aay.  EcmioniiatB,  surveying  the 
broad  field  over  long  distances  of  tfane,  are 
contented  to  say  that  these  periods  are  but 
perturbations;  that  pruduction  in  the  end  i 
does  a(i(Juat  itaelf  to  eonsumption.  While 
this  ia  true,  our  conceni  is  how  to  reduce 
the  Intensity  and  duration  of  these  pertur- 
bationa. 

There  are  other  points  that  call  for  an- 
swer in  Mr.  Leland's  letter;  he  gives  me 
some  elementary  instruction  as  to  the  mean> 
Ing  of  capital  and  of  money  ;  and  ho  de-  , 
cries  the  fact  of  "  released  labor  ;  "  but 
it  seems  unnecessary  for  me  to  take  your 
space  roerety  to  Tindieate  my  opiniona  or 
to  establish  my  knowlcdfre  of  elementary 
principles — ^jour  readers  can  have  no  con- 
eeni  in  these  matters.  The  thing  is,  to  get 
at  the  ttath  of  the  causes  of  our  business 
distress,  and  those  interested  arc  referred 
to  the  article  of  Mr.  David  A.  Wells — than 
whom  there  is  no  better  authority — In  the 
last  North  Avurican  Review,  wherein  we 
are  told  that  the  community  is  suffering  to- 
day, "strange  as  the  proportion  may  at 
first  thought  seem,  not  because  we  have 
not,  but  because  wc  have;  not  from  scarci- 
ty, but  from  abundance ; "  that  is,  not  from 
impaired  capital,  according  to  Prof.  Price; 
and  that  "  the  otdy  remedy  is  the  creation 
of  more  wants  or  demands  for  our  products, 
and,  as  a  consequence,  more  and  enlarged 
employments  for  our  i:\lior"  That  is  to 
say,  it  is  not  by  the  community  economical- 
ly rednoini  consaraption  to  Its  mlnfamini 
that  a  revival  of  trade  is  to  come,  as  we 
hear  asserted  on  every  side,  but  by  tlie  crea- 


tion of  new  wants,  by  the  stimulus  of  cor- 
sumpUon.  This  is  the  essential  btuiis  of 
my  argument. 

With  fSSpcO^  yours,  etc., 

0.  B.  Buses. 


f»  «s  Jattsr  ^IIU  iVjiiifer  SHmm  Mommtg. 

The  article  on  "The  Tides,"  in  the  Jnlj 
number  of  your  Moktult,  would  be  aBMsa- 
ing  had  it  not  appeared  ha  a  scientille  peri- 
odical of  high  sunding ;  but,  when  such 

erroneous  and  ill-digesited  views  are  pet 
forth  in  a  reputable  journal  for  public  in- 
struction, they  call  for  a  paldie  aotfee  which 
they  do  not  at  all  deserve. 

The  author  of  the  article  referred  to  baa 
mlbrtanatdy  adopted  the  errors  of  states 
ment  and  conception  generally  found  in  our 
text-books  of  natural  philosophy,  prepared 
by  authors  of  no  authority,  for  our  public 
and  preparatory  aoho<dSL   I  have  had  occa- 
sion recently  to  examine  several  such  books 
on  the  subject  of  "Centrifugal  Force,"  to 
called,  and  haw*  fiMsd  very  few  that  are 
TK.'  in  enr.r.    If  thcanthor  of  "  The  Tides  " 
had  expended  a  portion  of  the  time  devoted 
to  the  elaboration  of  liia  subject  in  an  ex- 
amination of  the  basis  of  his  explanation — 
centrifugal  force — he  could  not  have  reached 
conclusions  at  variance  ^'n\\  the  simplest 
fundamental  principles  of  physics. 

Newton's  first  law  teaches  that  a  body, 
once  set  in  motion,  will  continue  to  move 
on  with  unllbnn  velodty  In  %  straight  Hne 
forever  if  left  to  it.self.  To  produce  circu- 
lar motion  a  constant  force  directed  toward 
a  fixed  point  roust  be  applied  in  addition  to 
the  original  force.  The  fixed  point  then 
becomes  the  centre  of  revolution.  The 
original  impulsive  force  (or  continued  force 
actuig  durb^  a  finite  time),  and  the  constant 
force  directed  toward  the  centre,  are  the 
otdy  forces  concerned  in  uniform  circular 
motion.  **  OnttiAigal  force  **  ^  expresses 
merely  the  resistance  of  a  body  to  deflec- 
tion from  a  straight  line  in  which  it  tends  to 
move,  according  to  Newton's  first  law  of 
motion.  It  is  its  inertia  with  rsference  to 
motion  in  a  specified  direction  toward  the 
centre.  If  only  that  which  produces  or 
tends  to  prodnce  motion  or  elmngie  of  mo- 
tion  is  force,  then  there  is  no  such  /orft  as 
"centrifugal  force;"  for  the  only  motions 
that  a  body  moving  in  a  circle  hM  are  tan- 
gential, due  to  the  original  impulsive  force, 
and  the  radial  fmrnrd  the  ccnti-e,  due  to  the 
constant  centripetal  force.  If  the  centripe- 
tal force  ceases  to  act,  the  body  asoiTea  en 
tangentially,  in  obedience  to  the  tangential 
force;  if  its  motion  of  rotation  ceaaea,  it 
lyb  toward  ihiB  centre,  ft  can  take  no 
other  #KCtion  of  motion  unless  some  force, 
additional  to  tlioae  required  for  uniform  cir- 
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calar  motion,  is  impr^sed  upon  it.  "Cen- 
trifugal roroe*'  it  a  misnomer — a  convenient 
fiction  to  represent  resistance.  Resistance 
or  inertia  only  oppo*e»  motion ;  it  never 
oroiMm  it;  and  la,  therefore,  not  fore*. 
Hence  any  explanation  of  phenomena  that 
assigns  "centrifugal  force"  as  the  real 
CMMe  in  producing  motion  or  oliango  of 
inothin  is  wholly  erroneous,  and  subversive 
of  Newton's  first  law.  No  such  resort  to 
**  centrifugal  foroe**  is  necessary  in  the  ex- 
planation of  the  tides. 

I  must  conf»»33  ontirc  ignorance  of  the 
experuuenial  demon^tratiua  that  bodies 
irs^  moro  or  are  heaTier  at  orfdni^^t  than 
at  any  other  hour  of  the  twenty  four.  If 
that  be  tntCf  and  the  cause  assigned  by  i'rof. 
Sdmelder  n  niflleieBt  ezplanaaon,  then  tbo 
lunar  midnight  should  produce  the  same  ef- 
fect as  the  solar.  On  this  point  allow  me 
to  quote  from  Sir  William  Thomson  and 
Prof.  P.  G.  Tait's  "Treatise  on  Natural  Phi- 
losophy," vol.  i.,  page  6t>2.  The  authority 
of  these  physicists  must  be  acknowledged  : 
"  HsDoe  as  the  moon  or  anti-moon  (an  im 
aiginary  moon  180°  from  the  real  one)  rises 
from  the  horizon  to  the  zenith  of  any  place 
on  Mie  earth's  surface,  the  intenrity  of  appar- 
ent gravity  is  fliminisAed  by  about  ~,t,:h,y>  ti 
part ;  and  the  plummet  is  deflected  toward 
tlie  of  tiie  horison  imder  eitlier  noon 
or  anti-moon  by  ati  anifjunt  which  reaches 
its  maximum  value  when  the  altitude  is  46°. 
The  corresponding  eflfects  of  solar  influence 
•re  of  nearly  half  these  aaovnts." 

Does  Prof.  Schneider  mean  to  subvert 
Newton's  third  law  that  action  and  reaction 
are  always  equal  ?  If  he  can  prove  that  the 
centripetal  force  for  any  point  of  a  revolv- 
ing body  is  sreater  or  less  than  its  reaction, 
the  "oentrlftigal  feree,**  he  will  oertainly 
dUprovc  Newton's  law,  and  compel  a  recon- 
struction of  most,  if  not  all,  mechanical 
propositions. 

His  statements  respecting  ttie  fihie  of 
"  centrifugal  force  "  (properly  centripetal 
force  or  acceleration  toward  the  centre)  as 
dopending  on  the  radius  of  curvature  are  in- 
correct. It  is  not  unconditionally  true  that 
*^  in  a  short  curve  the  centrifugal  force  is  very 
great**  Onthooontraryf  if  the  <ims  of  revo- 
lution is  constant,  the  "  centrifugal  force  " 
▼aries  directly  as  the  nuUas,  increasing  as 
the  radios  increases.  If  the  9doelfy  of  10- 
tation  is  constant,  •*  centrifugal  force "t»- 
rics  inversely  as  the  radius,  increasing  as 
the  radius  decreases.  Neither  of  these  con- 
ditions is  met  in  the  comparison  of  the  revo- 
lutions of  the  earth  and  the  moon  in  their 
orbit:!,  since  neither  limes  nor  velocities  are 
the  same  in  the  two  orbits.  In  fact,  the 
acceleration  of  the  earth  (and,  therefore,  of 
the  moon>  toward  the  sun  is  about  -fy^  of 
an  inoh ;  while  that  of  tira  moon  toward  the 
Otrth  is  a  little  less  than  -jV^  of  an  inch  a 
feoond.   The  acceleration  of  the  earth  tow- 


ard the  eommon  centre  of  gravity  of  earth 
and  moon  b  only  a  small  fraettol|  of  tbo 

moon's  acceleration  toward  the  same  point. 
These  accelerations  are  the  lueasnres  of  "  cen- 
trifugal force.**  Henee,  according  to  Prof. 
Schneider's  theory,  the  solar  tide  shonld  be 
many  times  greater  tlian  the  lunar. 

Mj  amaaemcni  reaches  a  climax  when  I 
read,  near  the  eh)se  of  the  article  In  ques- 
tion, that  **eeiitrifiigal  force  acts  in  a  line 
tangent  to  the  earth^s  orbit ;  **  or,  ia  a  di- 
rection  at  right  angles  with  the  radius-vec- 
tor." Really»  Mr.  Editor,  your  compa^ssion 
should  have  saved  Prof  Schneider  from  mak- 
ing such  an  egregious  blander. 

In  reference  to  the  true  explanation  of 
the  tides,  the  length  of  this  communicaUou 
will  aOow  me  to  add  only  that,  if  Prof. 
Loorais,  in  his  admirable  "  Treatise  on  As- 
tronomy," liad  applied  to  the  tides  the  same 
explaaanoB  and  figure,  mmMh  mvUmd^ 
that  he  uses  in  estimating  the  amount  of 
the  sun's  disturbing  etfect  on  the  moon's 
motion,  no  uncertainty  would  rem^  in  the 
mind  of  teacher  or  Student  respecting  the 
cause  of  the  tides. 

H.  S.  Caroart. 

NOKTHWnTCBH  UxtVESSITT,  ) 

Braasns;  Iuuhms,  Jmtif  %  leTT.  f 


"THE  ZODIACAL  LIGHT." 
7b  the  Editor  qf  tfu  Popular  Science  Monthly, 

Feor.  BRAia*8  article  on  **The  Zodiacal 

Light,'*  in  Thk  Popular  Scfence  Monthly 
for  July,  may  make  a  recent  observation 
of  that  phenomenon  of  interest.  Ahont 

eight  o'clock  in  the  evening  of  July  3d  my 
afU^ntion  was  called  to  a  peculiar  appear- 
ance of  the  sky.  The  sun  had  been  below 
the  horizon  about  an  hour.  From  the  point 
in  the  horizon  where  it  was  last  seen  a 
broad  band  of  pink  or  ^o^te-culored  light 
followed  the  ecliptic  across  the  sky  to  the 
opposite  horizon.  It'i  south  limit  was  sharp-, 
ly  defined — its  iutentiity  nearly  the  same 
from  horison  to  horizon.  Its  north  limit 
was  not  det« nntiiiible,  the  pinkish  light  ex- 
tending nearly  ur  quite  to  the  horizon,  fill- 
ing the  entire  northern  sky.  The  southern 
sky  from  the  ecliptic  was  of  the  normal 
blue  color,  with  the  exception  of  a  single 
streak  of  a  darker  blue,  extending  from  the 
point  wh«'re  the  sun  sank  below  the  horison 
about  yO°  into  the  Bouthern  s^ky,  making  an 
angle  of  say  80°  with  the  southern  limit  of 
the  roee^ored  light,  or  the  ecliptic 

There  were  none  of  the  auroral  charac- 
teristics. The  light  was  steady,  and  the 
entire  exhlMtlon  es  described  lasted  for 
twenty  minates,  when  it  all  faded  away 
gradually,  leaving  a  perfectly  clear  sky,  with 
only  a  trace  of  the  pink  in  the  west. 

CiiARLKii  A.  MMHr. 
Wmova,  MonraaoTA,  Jul^  6^  18T7. 
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THE  POPULAR  SCIENCE  MONTHLY, 


Reading  an  itflm,  attributed  to  a  writer 
in  S'  ienrt  (rosxip,  on  the  **  Food  of  the 
Walcr-Toriuisu,"  in  the  *'  Popular  Miscel- 
bny**  of  your  July  miraberf  allowing  that 
that  reptile  appears  "  to  have  a  Hpet  ial  rcl- 
isb  for  the  food  of  the  cat,"  it  occurred  to 
me  that  I  might  also  relate  a  fitct  which 
came  under  ray  own  ohservation  bearing 
upon  this  subject :  During  last  summer  I 
found  an  ordinary  tmapping-turllo  {Chelydra 
mrpmHmi)  in  a  field  adjoining  niy  residence, 
and  near  n  brook  which  empties  into  Boone 
Kiver,  a  few  rod:}  below.  It  was  a  vicious 
old  fellow,  and  more  than  ordfaiarUy  onrioas 
to  tin'  from  the  fact  that  it  had  nion;  than  a 
hundred  leeches  clingiDg  to  its  shell  and 
▼ariouf  portions  of  its  akin.  I  had  tiome 
suspicions  that  mj  captive  had  committed 
deprcdrttions  upon  my  youn-^  lilack  Cayupa 
duck^  ;  but  dic^likiug  to  luurdi  r  it  "  in  cold 
blood,**  I  let  it  go,  and  it  speedily  disap- 
peared in  a  deep  hole  in  the  hrook.  Sonic 
days  afterward,  while  passing  near  the 
place,  I  heard  a  dook  aquawling  and  splash- 
ing in  the  water,  and  went  at  once  to  learn 
the  cause.  I  found  that  this  same  turtle 
had  seized  one  of  luy  ducks  by  ihe  foot, 
and  was  trying  to  drag  her  under  the  water 
— for  "  <  ai  tii\orous  purposes  !  "  The  duck 
was  full-|;rown,  and  would  have  weighed 
fire  or  six  pounds,  but  would  soon  have 
been  killed  if  I  had  not  rescued  it.  I  got 
hold  of  the  bird  and  drew  her  to  the  shore, 
Init  the  turtle  held  on,  till  I  was  able  to 
secure  him.  Of  course,  be  eaogbt  no  more 
of  ray  diieks. 

iiut  tliia  reminds  me  of  another  inter- 


esting fact.   These  black  Cayuga  dnclcs^ 

said  to  have  descended  from  ancestors  eap^ 
i  ured  at  Cajuga  Lake,  New  York,  by  xemmm 
of  long  doBMetloatimi and  hig^  feeding— IwTe 
come  to  have  very  heavy  bodies  and  fihori, 
fmall  wing«*.    Owing  to  the  disuse  of  the 
latter,  they  have  become  so  far  atrophied 
that well-bred  "  birds  are  quite  incapable 
of  Higlit.    In  the  summer  of  ISTfi,  one  of 
my  half-grown  ducklings  had  the  misfortune 
to  lose  one  of  its  legs.   After  sosra  days* 
absence  it  hobbled  home  from  the  river  on 
one  foot,  the  other  having  no  doubt  been 
torn  off  by  one  of  these  toiiue  predacious 
turtles.    The  little  bird  speedily  recorered 
from  the  injury,  though  it  never  attained  the 
full  size  of  its  mates.  It  hopped  about  quite 
briskly  on  Its  ^gle  foot,  udng  its  wings  to 
surmount  obstacles  or  increase  its  sjieed. 
The  consequeuce  was  that  its  wings  grew  to 
such  rise  and  length  Hint  It  was  capable  of 
flying  twenty  or  thirty  rods,  and  possibly 
much  farther.  It  could  rise  easily  out  of  the 
water,  and  once  on  the  wing  was  able  to 
clear  the  bank  and  a  high  fence— in  aB,  % 
quite  abrupt  rise  of  tiffcen  or  twenty  feet 
—and  thus  speedily  reach  home,  while  its 
mates  were  slowly  waddHnf^  tmongli  tiie 
grass.  Idy  flock  of  ducks  showed  in  a  striking 
manner  the  result  produced  by  the  long  dis- 
use of  their  wings  ;  while  the  unfortunate 
one-legged  bird  as  strikingly  erldenced  how 
rapidly  "  conipulpion  to  more  diligent  use** 
produced  a  very  decided  and  important 
modification  of  the  wings,  Inersaslof  ^3Mit 
strength,  as  well  as  the  length  of  the  feath. 
ers.  ('nAHLC£  Aloricb. 

CiTT,  Iowa,  July  6, 1677. 


EDITORS 

SPECTROSCOPIC  DISCO  VER  i'  OF  OXYGKS 
rif  TVS  SUIT. 

CELESTIAL  cbemistrj  has  taken 
another  stride  forward.  In  a 
paper  recently  read  before  the  Ameri- 
can Philosophical  Societv,  and  printed 
in  the  American  Jonmal  itf  Seienee 
andArts^  Dr.  llcnry  Draper  annonnccs 
tlie  discovery  of  oxygen  gas  in  the  sun, 
the  fact  being  arrived  at  and  verified 
by  a  long  course  of  spectroscopic  ob- 
servations. 

Viewed  in  any  of  its  nnmerons  as- 
pects, this  disoover J  la  of  immense  in- 
terest. Whether  as  an  extension  of  onr 
knowledge  of  solar  pbyaieS)  aolar  eliem- 


>  TABLE. 

istry,  and  the  nature  of  the  spectrum 
itself,  or  as  throwing  fbrtiier  light  upon 
the  oonttitntlon  of  the  nniverae ;  wheth- 
er  aa  bearing  npon  cosmical  theories 
that  have  attnoted  much  attentloD,  or 
as  a  triumph  over  the  difficult  icsof  ooni* 
plicated  experiment,  or,  finallji  as  an 
illustration  of  hereditary  genius  in  sci- 

'  ence,  where  a  line  of  research  opened 
brilliantly  by  tlio  fatlier  nenrly  half  a 

1  ceiitiirv  !igi),  lias  been  imraued  with 
equal  brilliaucy  to  this  crowning  result 
— however  regarded,  this  exploit  of  the 
younger  Draper  most  commend  on- 
qualifled  admiration. 

Aa  haabeen  repeatedly  shown  in  ow 
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padres,'  the  elder  Draper  was  one  of  the 
curly  and  most  successful  explorers  of 
the  ohemioal  relations  of  the  laminoas 
specknun.  He  was  a  pioneer  in  this 
line  of  inTestigttion,  and  the  flrat  to 
make  extensiTe  nae  of  photography  in 
this  branch  of  research ;  and  ho  was  so 
for  in  advance  of  Lis  time,  that  his  dis- 
coveries were  totally  un  appreciated. 
But  he  furnished  the  fortuiuite  men  wlio 
folluwotl  him  with  their  tools  to  reap 
the  splendid  harvest  of  spectroscojiic 
diflcovery,  which  hat  so  impressed  the 
world  daring  the  last  eighteen  years. 
We  have  noFer  had  any  doubt  that  hia- 
tory  wonld  set  all  theee  things  ri|^t)  but 
the  venerable  doctor  will  at  any  rate  be 
easy  in  the  assurance  that  the  sceptre 
has  not  departed  from  liis  family. 

AVheu  it  was  established  that  tlie 
light  emitted  by  vaporized  and  iiuau- 
desceut  bodies  gives  spectra  hy  which 
they  may  be  identified,  the  passage  was 
rafrfd  to  the  diaoovery  of  chemical  sab- 
stances  by  the  analysis  of  light  A 
stndy  of  the  spectra  of  the  son  and  stars 
soon  gave  evidence  that  they  oontained 
forms  of  matter  with  which  we  are  fa- 
miliar upon  enrtli.  All  the  metals,  for 
example,  in  a  state  of  luminous  vapor, 
yielded  briglit  lines  in  the  spectrum  so 
distinctive  in  each  case  that  there  was 
no  possibility  of  mistaking  them.  When 
these  were  caref  ally  mapped  and  com- 
pared with  the  spectra  from  the  san 
and  stars^  snoh  a  startling  mass  of  co- 
incidences was  at  once  disclosed,  that 
there  was  no  escape  from  tlio  conclusion 
of  a  common  causality,  or  that  these 
metals  exi;t  also  in  tlio  stellar  bodio>. 
There  was  but  one  serious  ditficulty. 
The  lines  obtained  by  the  combustion 
of  the  metals  were  bright  and  colored, 
while  the  corresponding  lines  in  the 
S(»Iar  and  stellar  spectra  were  sU  dark. 
Kirchhoff  resolved  the  difficulty  in  1869, 
by  showing  how  the  bright  lines  may 
become  dark  linos  by  absorption  in  snoh 
conditions  as  the  celestial  bodies  fur- 

*  am  Pop(Ti.AR  ScisMOB  MoamiT,  voL  It.,  p. 
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nish;  and  it  was  thos  not  only  estab- 
lished as  a  f^  that  there  are  Ttrioos 
terrestrial  metals  in  the  son  and  stars, 
but  their  mode  of  manifestation  was 
brought  into  complete  harmony  with 
theoretical  requirements. 

The  nebular  hypothesis,  which  had 
been  growing  for  a  century,  and  which 
assumed  the  origin  of  all  the  bodies  in 
the  solar  system  from  a  common  nebu- 
lous source,  was,  of  course,  at  once 
and  profoundly  affected  by  the  new 
revelations.  It  was  proved  that  there 
are  common  elements  extensively  dis- 
tributed among  celestial  bodies,  which 
confirms  the  hypothesis  that  they  have 
a  common  origin.  Not  only  was  there 
new  and  positive  proof  of  the  exist- 
'  cnce  of  nebulous  matter  in  tlie  celestial 
spaces,  but  the  ultimate  elements  of 
which  material  Natare  is  constituted 
were  shown  to  l>e  universal,  and  the 
nebular  hypothesis  was  thus  strongly 
confirmed.  Yet  a  difficulty  at  once 
arose,  that  the  main  predominant  ele- 
ments of  terrestrial  Natare  were  not 
found  to  exist  in  the  sun  and  stars. 
Tlie  cvidonee,  of  course,  was  negative, 
but  it  was  held  by  many  to  be  weiixhty, 
in  disproof  of  the  nebular  doctrine. 
If  the  non-metallic  elements,  it  was 
said,  which  form  the  principal  part  of 
terrestrial  objects,  do  not  exist  in  the 
sun,  the  derivation  of  that  body  and  of 
its  encircling  planets  from  the  same 
primeval  source  is  impossible.  Dr. 
Draper  bos  now  proved  that  oxygen  in 
lariro  proportions  exists  in  the  sun  (and 
prol)ably  nitrogen  also) ;  and  his  dis- 
covery can  therefore  only  bo  regarded 
as  lending  further  and  more  powerfol 
confirmation  to  the  nebular  hypothesis. 

Dr.  Draper*s  p^»«r,  in  the  Ammiean 
Jounal  ^  JSUtMB  miA  AfU^  is  aoeom- 
panied  byanillustrativo  diagram,  which 
brings  the  demonstration  before  the  eye 
of  every  reader.  It  exhibits  the  spec- 
trum of  the  sun,  and  that  which  is  pro- 
duced from  air,  so  juxtaposed  that  the 
fact  and  the  extent  of  the  identity  of 
the  lines  in  the  two  representations  are 
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seen  at  a  glance.  The  matching  and 
identification  aro  even  more  coinpleto 
tbao  they  were  in  the  original  ezperi- 
m«nto  of  Kirehhoff  with  the  metab,  for 
here  It  is  not  neoeaeerj  to  invoke  a 
theorj  for  the  nniieation  of  bright  and 
dirk  lines;  thehrightUnesof  the  spec- 
trum of  oxygen  being  continnons  with 
the  bright  lines  of  the  solar  spectrum. 
It  is,  indeed,  becanse  the  solar  oxygen 
roveald  itself  by  bright  lines  that  these 
have  not  been  earlier  detected,  M*i  they 
have  been  inasiked  and  concealed  among 
the  unoccupied  luminous  spaces,  be- 
tween the  dark  fines  that  have  hitherto 
been  the  main  objeots  of  attention. 

Dr.  Draper  has  been  oocapied  for 
sereral  jears  with  this  investigstion^ 
in  fact,  he  has  grown  Into  it.  Besides 
his  inherited  aptitude,  and  life-long 
training  in  this  delicate  line  of  manip- 
ulation, and  his  thorough  familiarity 
with  the  peculiar  difficulties  of  these 
investigations,  his  work  could  only  have 
become  successful  by  meaus  of  a  com- 
bination of  appliances,  some  of  wUeh 
are  only  lately  available.  His  task  was 
to  pTodooe  A  gas  spectrum,  and  main- 
tain it  at  a  brillianey  which  would  ad- 
mit of  its  being  photographed  alongside 
of  that  of  the  sun  itself.  Oxygen  is 
made  incandescent  by  electricity.  The 
Tuo'^t  ample,  steady,  and  sustained  com- 
mand of  this  agent  was  therefore  in- 
dispensable. This  was  secured  by  the 
Gramme  machine,  a  dynamo-electric 
engine  connected  with  a  large  indoc- 
tion-coil  and  a  battery  of  Leyden-Jars. 
The  impulse  was  Aimished  hj  a  Braj- 
ton*s  petrolenm-motor,  which  **osn  be 
started  with  a  match,  comes  to  itsregn- 
hir  speed  in  less  than  a  minute,  and 
preserves  its  rate  entirely  unchanged 
for  hours  together."  This  was  bolted 
to  the  Gramme  machine,  which,  at  its 
usual  rate  of  running,  gave  1,000  ten- 
inch  sparks  per  minute.  This  torrent 
of  intense  electric  fire,"  consisting  of 
twentj  ten-ineh  sparks  per  seoond,  Was 
passed  thnmgh  Fltteker's  tabesi  con- 
tsining  oxygen,  the  speotnim  of  which 


is  thrown  upon  a  sensitive  photographic 
surface,  while  the  solar  spectrum  ia 
formed  beside  it)  and  both  are  fixed 
together  npon  the  tablet  Tlie  embor* 
rassments  of  the  Investigatton  are  tliiis 
reftrred  to  in  Dr.  Draper's  paper; 

Tlu0  research  has  proved  to  be  moM 
tedlooa  and  difflenlt  tlum  would  be  snppoeed, 
because  so  many  cooditions  must  conspira 
to  produce  ngootl  photograph.  There  must 
be  a  uuii'orm,  pritno-moviog  engine  of  two* 
horse  power,  a  dynamo^ectrie  machine 
thorooghty  a4)<i*ted,  a  large  BuhmkorfT  eotl 
with  its  Foucault  break  in  the  best  order,  a 
battery  of  Lcyden-jara  carefully  propor- 
tioned to  the  riQcker's  tube  in  use,  a  helio- 
•tat  whioh  of  oovino  involvoa  dear  mmihiiM, 
aa  optloal  train  of  slit,  prisms,  lenses,  and 
camera  well  focused,  and,  in  addition  to  all 
this,  a  photographic  laboratory  in  such  com- 
plete eonditkm  ^itwet,Bensiti7e  plates  can 
be  prepared  whleh  will  bear  an  expoaora  of fif^ 
teen  minutes  and  a  prolonged  development. 
It  has  been  difficult  to  keep  the  PlQcker's 
tubes  in  order ;  often  before  the  tirst  ejcpos- 
ure  of  a  tube  was  over,  the  tuba  waa  ndned 
by  the  Btroii>r  T  .>  len  Sparks.  Moreover, to 
procure  tubes  of  known  contents  is  trouble- 
some. For  example,  my  bydrogen-tubes 
gava  a  speotmm  photograph  of  €fteeii  Unaa, 
<tf  wMoh  onlj  three  belenirad  to  hydrogen. 
In  order  to  be  sure  thnt  none  of  those  were 
new  hydropon-line«,  it  was  necessary  to  try 
tubes  of  various  makurs,  to  prepare  pure 
hydrogen  and  employ  that,  to  azamine  the 
spectrum  of  water,  and  finally  to  reaoit  to 
comparison  with  the  aun." 

I 

In  regard  to  the  significanoe  of  the 
inquiry  in  relation  to  speetroseo|iio 
stndy,  Dr.  Draper  remarks : 

We  must,  therefore,  change  our  theory 
of  the  solar  apeetmm,  and  no  longer  regavd 

it  merely  as  n  continuous  spectrum  with 
certain  mys  absorbed  by  ft  layer  of  it^ited 
metaliio  vapors,  but  as  having  aliio  bright 
linea  and  baa^  superposed  en  the  baA* 
ground  of  oontinnoua  apeetmin.  Saeh  a 
conception  not  only  opens  the  wny  to  the 
discovery  of  others  of  the  nou-nietals,  sul- 
phur, phosphorus,  selenium,  chlorine,  bro- 
miaa,  iodine,  ilaorina,  earbon,  ale.,  boS  sko 
may  aooonat  for  some  of  the  so-called  dark 
lines,  by  regarding  tbsn  as  interrals  be- 
tween bright  lines.'* 
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oioy. 

TuE  inuuu'ural  address  of  Prof.  J. 
H.  Seelve,  upoa  assuming  the  presi- 
dency of  Auiberet  College,  has  at- 
trtotedtbe  mnM  atlMition  thit  was 
to  hvrt  been  opMtod  from  ttM^nlaenl 
•eboltwhip  and  mnMb  aceomplfah- 
menti  of  the  Mthor.  Tho  IntorMt, 
■ooreoTer,  has  been  especiallj  heigbt- 
•nad  bjr  the  intrepidity  erinced  in  his 
choice  of  a  subject.  President  Seelyo 
did  not  sbrink  from  the  responsibilities 
of  the  occasion.  Talcing  the  helm  of  a 
leadiug  orthodox  institution  for  t!ie 
education  of  young  men,  founded  we 
are  told  as  a  breakwater  to  Harrard, 
which  had  beao  eaptnred  by  Unltariaii- 
iam,"  and,  thareforai  aa  a  bolwark  of 
•▼UfaKoal  ftith,  ha  addraand  bfanaalf 
to  00a  of  the  great  vital  iames  which 
haTe  bean  tbroad  vsptm  modem  theology 
and  made  prominent  by  the  later  ad- 
vances of  scientific  thought.  His  sub- 
ject is  the  relations  of  religion  to  civ- 
ilization urid  to  education. 

President  Seelye's  artmmont  has 
been  interpreted  ixs  au  assault  upon  the 
doctrine  of  OTolntion,  and  by  his  ad- 
Bilren  aa  an  awnibilation  of  it  The 
CkH$$mm  IntM^mmrf  for  example^ 
aaya,  *'It  haa  fidlanUkeabombfaito  the 
catnps  of  skeptidsm ;  and  has  a  star- 
tling rignificance  "  in  this  day  of  theo- 
logical enervation  and  cowardice  before 
a  dogniatic  evolutionism."  Again,  the 
writer  says :  "  lie  first  of  all  joins  issue 
with  the  superficial  and  unsupported 
notion  that  there  is  '  an  inherent  law 
of  progress  in  human  natore  by  which 
iftiattmatantly  aeaUng  and  gaining  for 
itaalf  an  improved  eondition,*  and  eon- 
tenda^  on  the  eontraiy,  that  thare  ia  a 
'law  of  deterioration.*  Moat  aantaly 
and  eloquently  does  he  prick  this  bob- 
ble, blown  of  sentimentalism  and  con- 
ceit, which  ha.«»  so  long  been  suffered  to 
pass  unchallenged,  and  even  been  has- 
tily adopted  by  Christian  thinker:?.'' 

Now,  with  this  estimate  of  the  ad- 
dreas  we  can  hardly  agree.   If  evolu- 


tionism he  a  bubble,  we  doubt  if  it  has 
been  reserved  tor  President  Seelye  to 
prick  it;  and  if  the  address  be  a  bomb- 
shell, there  are  groonds  for  thinking 
that  It  la  the  preindent'a  own  party  that 
must  beware  of  the  exploaion.  Hiapo- 
aitiona  are:  1.  That  the  hiatoiio  phe- 
nomena of  national  deoaj  diaprore  the 
doetrina  ol  evolution ;  2.  That  what- 
ever progreaa  there  has  been  is  due  to 
the  snpematnraL  He  says : 

'*  No  historical  fact  is  clearer  than  that 
I  human  progrL'Ss  lias  never  revealed  any 
I  inbcrent  power  of  aelf-perpetuation.  ArUi, 
I  lan^nukges,  literatlue,  ■dtnoM,  eiviliastiona, 
religions,  have  in  mununbered  InMSBOea  de- 
teriorated and  left  a  pcoj.U.  to  grope  in  tho 
shadow  of  death  whose  progeniton  seem  to 
rejoice  in  the  light  of 

Again  : 

"  It  was  not  the  constructioD  of  his  lu  use 
that  taught  man  to  bdld  his  tempk,  bat 
exaoUy  tha  oUiw  way^   Tha  sama  ia  tnia 

with  Boulpture,  painting,  poetry,  and  music. 
It  was  a  relijfioiiB  impulse  whicli  gave  to 
all  these  their  first  impiratiou.  The  oldest 
notmments  we  posaeis  of  aoj  of  thesa  arts 
I  are  associated  with  some  religious  rite  or 
[  faith.  But,  more  tlinn  t}ii<»,  vro  niii'<t  niso 
notice  the  undoubted  fact  that  the  arts  have 
grown  in  glory  just  aa  tha  rsligioua  senU- 
rnsnt  has  grown  in  powar.** 

Ilk.  brto^-* 

^  Tha  supematnnd  is  tha  Alpha  as  wall 
as  tha  Omaga  of  hnnsa  thooi^t.*' 

These  are  favorite  ideaa  with  Presi- 
dent SeelyOi  which  he  haa  ezpoonded 
elsewhere)  snd  we  ahall  perhapa  get  hia 
view  mora  aharplj  before  os  by  quoting 
briefly  from  an  earlier  statement,  also 
made  with  deliberiite  care.  In  tho  arti- 
cle on  "Darwinism,"  in  "Johnson's 
New  Universal  Cyclopajdia,"  he  says : 

"  The  history  of  men  is  full  of  instances 
of  deterioration.  If  we  weigh  it  bimply  by 
number,  wlislher  of  years,  or  of  nadeos,  or 
of  indlvidoiils,  degeneration  and  decay  vast- 
ly preponderate.  Where  ia  the  civiliration 
now  of  Tyre,  and  Carthage,  and  Babylon, 
and  Nineveh  ?  and  where  are  the  arts  which 
built  tha  Great  Pyramid  and  Baalbaa  I  AU 
over  the  world  we  have  evidence  of  a  ten- 
dency among  nations  and  men  to  sink  away 
1  from  civilisation  into  barbarism,  but  history 
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does  not  show  an  inttanoe  of  a  nation  rising 

by  its  own  efforts  from  barbarism  to  civili- 
zntion.  .  .  .  Tlio  iiicontestablu  fnot  is,  that 
liuiuau  nuturo  revcaU  uo  iubcruut  impulse 
to  improve  or  perfect  itself.  History  gives 
unnumbered  coses  of  a  downward  tendency, 
but  not  u  single  iriPtance  of  a  self-cvolvcd 
progress.  The  lamp  which  lights  one  nation 
in  its  advanoaoint  liaa  been  always  lighted 
by  a  lamp  beliind  it.  Civilization  is  never 
indigenous  ;  it  is  an  exotic  plant  wherever 
foun'i.  This  is  the  simple  truth  of  history, 
which  mukus  all  such  discus8iou;i  u8  Mr.  Dar- 
win's respsoting  the  descent  of  man  aa  fklaa 
to  flwt  aa  they  are  abhoirent  to  philosophy." 

President  Seelye's  inferenoe  that  be- 
cause nations  decay  there  is  no  evolu- 
tion of  bumuuity,  does  not  appear  to  be 
conclusive.  The  considerations  allepe<l 
as  making  the  doctrine  of  Darwin's  dis- 
cussions "false  to  fact"  seem  to  us  to 
be  in  harmony  with  it,  and  the  natural 
conaeqnenoe  of  it  PreaideDt  Seelye 
appeals  to  the  Ustorio  phenomena  of 
deterioration,  disintegnitioii,  and  decay 
among  nations  and  civilizations  as  dis- 
proving the  principle  of  development; 
bnt  how  is  decay  made  possible  except 
by  previous  growth,  and  how  can  a 
coininunity  degenerate  unless  it  has  first 
l)cen  organized  and  unfolded  ?  The  con- 
clusion is  certainly  logical  that  before 
civilizations  can  dissolve  they  must  first 
be  evolved,  so  that  to  affirm  a  **  law  of 
deterioration**  is  necessarily  to  imply 
a  previous  **  law  of  evolution.*'  In  the 
normal  course  of  Nature  the  effete  and 
outworn  must  pass  away.  The  spent 
molecules  of  our  tissues  have  to  be 
eliminated,  that  more  vitalized  particles 
may  replace  them.  Individuals  when 
they  get  old  and  useless  die  out  of  the 
community,  that  their  y(  •unirer  and  nu)re 
vigorous  successors  may  carry  on  the 
work.  On  the  larger  scale,  but  in  the 
same  way,  nations  die  out  as  civilisation 
progresses;  while  civilizations  them- 
selves are  spent  in  the  larger  advance- 
ment of  humanity.  We  may  brood  with 
morbid  sentiment  over  excretion,  de- 
cay, and  death,  until  there  seems  to  be 
nothing  else;  yet  these  are  normal 


things,  and  are  simply  the  correlates  and 
the  Gonseqnenoes  of  growth  sund  life. 
President  Seelye  declares  that  in  the 
past  career  of  humanity  degeneration 

and  decay  vastly  preponderate ;  "  he 
should  have  explained  how  that  can  be 
— bow  there  could  be  a  fall  witbont  a 
previous  riso  to  make  it  possible.  If 
he  means  tiiat  much  the  greater  num- 
ber of  nations  and  civilizations  oome 
apparently  to  nanght,  we  have  flamply 
to  say  that  this  is  the  law  in  the  renhn 
of  life:  the  eggs  that  are  wasted  and  tbe 
seeds  that  are  scattered  and  kMt  Taatly 
preponderate  over  those  that  mntnre. 
Nature  is  profuse  in  the  waste  of  life, 
and  sacrifices  multitudes  where  but 
few  are  perfected.     But  is  not  this 
ruthless  and  wide-spread  destruction 
only  a  j^art  of  Nature's  policy  for  the 
attainment  of  grand  results  ?  The  evo- 
lutionists affirm  continuitj  of  InfiiMioe 
in  tbe  sphere  of  life,  and  that  some  of 
the  nations  and  dviUzatloni  which  de- 
cline and  die  pass  on  the  impulses  which 
they  have  gained  to  reappear  in  suc- 
ceeding and  higher  stages  of  national 
and  racial  development.  President  Seel- 
ye recognizes  this  principle  of  continu- 
ity in  saying,  ''The  lamp  which  lights 
one  nation  in  its  advancement  has  l)een 
always  lighted  by  a  lamp  beliind  it." 
National  advancement  is  here  conceded, 
and  also  a  serlea  of  advancements,  each 
depending  upon  a  preceding  one.  But 
is  there  nothing  gained  by  accumulated 
experience  ?   Is  there  no  general  prog- 
ress resulting  from  the  advancement  of 
nations  in  snccession  and  under  different 
circumstances?    If  the  dissolution  of 
states  and  the  decay  of  civilizations  do 
not  break  the  continuity  of  those  agen- 
cies by  which  man  is  civiliied,  how  can 
they  hinder  that  gradual  improvement 
of  the  process  and  heighteidng  of  tbe 
eflbots  which  evolution  Implies  as  the 
consequence  of  prdonged,  varied,  and 
accumulated  national  experiences  ? 

If  we  try  President  Sedye's  logic  in 
a  more  special  case,  its  quality  will, 
perhaps,  be  more  apparent,  Behold,*' 
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he  might  sav,  "the  orchards  of  the 
world  I  They  deteriorate  and  decay,  and 
nothing  reniains  of  them  at  last  bnt 
withered  branches,  dead  trunks,  and 
rottea  stumps.  AVhero  are  the  orchards 
mentioned  by  Pliny,  the  oroharda  of  the 
middle  ages,  the  old  Indian  orchards, 
or  even  the  orchards  of  the  Beyolotion  ? 
The  historj  chappies  does  not  shovr  an 
instance  of  an  orchard  growing  by  its 
own  efforts.  The  vitality  which  impels 
one  orchard  in  its  growth  has  always 
been  kindled  from  the  vitality  of  an 
orchard  behind  it.  This  is  the  simple 
truth  of  history,  which  makes  all  such 
diaenialonB  as  Mr.  Darwin*a  respecting 
the  descent  of  the  golden  pippin  from 
the  sonr  and  miserable  crab  as  fSdae  to 
fact  as  fhe7  are  abhorrent  to  pomology 

In  regard  to  the  second  and  main 
position  of  President  Seelyc's  address 
respecting  the  relation^i  of  reli;:^ion  to 
civilization,  it  is  chiefly  interesting  from 
the  indications  it  affords  of  the  ration- 
alistic tendencies  of  New  England  or- 
thodoxy. We  by  no  means  ot|ject  to 
the  prominent  part  which  he  assigns  to 
reli^on  in  promoting  the  progress  of 
man;  and  are  only  a^r.  *  al  ly  sorprised 
at  the  catholicity  of  his  position.  The 
president  sny!^  tlint  "  human  nature 
reveals  no  internal  impulse  to  improve 
and  perfect  itself;"  this  ho  maintains 
is  due  to  an  external  impulse,  to  a 
power  above  man,  which  he  assumes  to 
be  Uie  agency  of  supemainral  religion. 
Bnt  the  transition  from  barbarism  to 
oivilization  has  taken  place  on  an  ex- 
tendre  scale.  President  Seolyo  asks, 
"Where  arc  now  the  civilizations  of 
Tyre  and  Carthage,  of  Nineveh  and 
l?ft])ylon?"  His  (}Mestion  implies  that 
they  once  existed,  and  his  hypotliosis 
of  their  origin  is  that  tlioy  were  the 
product  of  religious  inspiration  and  su- 
pernatural agency.  It  will  be  hardly 
claimed  that  those  ancient  and  extinct 
dTiHzations  were  dne  to  the  Ohristian 
religion;  bnt  if  not,  then  they  were 
oanaed  by  other  religions  potent  with 
genuine  inspirations  and  snpematoral 


in  their  elevating  influence.  Yet  is  it 
not  the  essence  of  orthodoxy  that  it  is 
the  only  true  faith,  and  that  all  other 
so-called  religions  are  delusions,  im- 
postures, and  heathenish  superstitions  f 
The  implication  of  the  inaugural  ad- 
dress contraTcnes  evangelical  theology 
by  assuming  that  there  are  other  reli- 
gions than  that  professed  in  Kew  Eng- 
land, which  are  genuinely  attested  as 
of  supernatural  influence  by  their  civil- 
izing impulses,  and  wliich  have  been  in 
operation  wlienever  and  wherever  there 
has  been  any  improvement  in  the  con- 
dition of  humanity.  Kow,  this  recog- 
nition of  the  universality  of  genuine 
religious  influences,  as  opposed  to  the 
exclusive  daims  of  any  particular  sys- 
tem, we  understand  to  be  the  broad 
ground  of  rationalism;  and,  if  Amherst 
orthodoxy  can  accept  it.  we  shall  cer- 
tainly bo  the  last  to  comjtluin.  Wo  only 
hope,  however,  that  this  surrender, 
horse,  foot,  and  dragoons,  to  ultra-ra- 
tionalism, is  not  to  be  considered  as  a 
bomb-shell  in  the  camp  of  evolution. 

It  is  a  serioua  question  whether 
President  Seelye  has  not  here  put  a 
strain  upon  the  daims  of  supematural- 
ism  which  endangers  them.  Grant- 
ing the  universality  of  the  religious 
agency,  he  must  exi>lain  why  it  is  not 
always  efficient  in  the  work  of  ele- 
vation. The  president  points  impres- 
sively to  the  phenomena  of  national  de- 
generacy and  decay.  Viewed  as  a  part 
of  the  order  of  Nature,  these  phenom- 
ena are  eoeplicable;  but,  from  President 
See1ye*8  point  of  view,  what  reason  is 
there  why  oil  that  had  been  gained 
should  be  thus  thrown  away?  His 
theory  that  true  religious  influences  are 
coextensive  with  all  phases  of  human 
progress  is  an  important  step  in  the  lib- 
eral direction ;  and  his  further  assump- 
tion that  the  rhythmic  successions  of 
progress  are  due  to  an  intermittent  su- 
pematnralism  can  have  Uttie  other  ten- 
dency than  to  eliminate  the  sapemata- 
I  ral  from  the  investigation  of  the  sub- 
I  ject.    Why  should  President  Seelye 
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stop  half-wty,  and,  having  taken  latitn- 
dinarian  gronnd  in  regard  to  the  extent 
of  true  religions  inflnences,  why  should 
he  not  complete  the  work  of  rational- 
ization by  recognizing  the  religious  ele- 
ment as  a  necessary  ami  indestructible 
part  of  the  constitatiou  of  human  na- 
turet 

The  quesdon  of  the  agencies  bj 
which  man  has  been  eiviliied  or  fidled 
to  beoome  so^  and  which  determine  his 

present  adTanoemcnt  or  retrogreesion, 
inTolves  foroea  which  do  not  belong  to 
nn  imaginary  sphere  of  mystical  ca- 
price, but  to  the  orderly  course  of  nat- 
ural tilings  which  it  is  the  proper  office 
of  SLitiice  to  explore.  The  religious 
agency  must  submit  to  this  ordeal,  and 
be  dispassionately  studied  in  its  laws 
of  aetion  in  oonnection  with  and  in 
the  same  way  as  all  the  other  agencies 
which  «>iter  into  the  great  reaolt)  and 
which  are  Jost  as  diTinely  ordained  as 
that  to  which  theologians  are  wont  to 
ascribe  everything,  and  of  which  they 
claim  to  be  the  special  guardians.  Pres- 
ident Seelye  reechoes  the  old  assump- 
tion, although  in  a  manner  which  shows 
how  far  his  law  of  decay  has  already 
taken  effect  upou  orthodoxy  under 
the  liberalizing  inflaeoce  of  Science. 
Bnt  if  the  reader  desirea  to  obtain  a 
better  idea  of  the  progress  that  the  sd- 
entifio  metliod  has  really  made  in  its 
applicaticii  to  the  study  of  oivilization, 
and  to  contrast  its  results  with  those 
of  preceding  methods,  let  him  carefully 
read  the  opening  article  of  the  maga- 
zine in  his  hand. 


UTERARY  NOTICES. 

NomsKA ;  or,  Lmal  Tbhms.  By  Himbi 

CuNcscHi.   N<  w  York :  D.  Appleton  k 

Co.    Price,  $1.25. 

This  book  contaiiis  \ho  testimony  driven 
by  M.  Cemuschi,  the  WL-ll-knowu  French  lii- 
metallist,  before  the  United  States  Monetary 
Conunission  in  Fdi>ntirT  last,  together  with 
serersl  of  his  ssssys  reprinted  Ikoin  ether 
sources.  Althoi^  the  work  of  an  ardent 


adrocate  of  a  double  standard,  dcfeiMfiBg 
hia  views  with  ability,  the  book  is  not  one 
which  would  afford  much  comfort  to   he  sil- 
ver party  of  Uiis  country.    We  commend 
it  to  them  for  perusal ;  they  will  And  well 
suted  the  extent  of  the  aisehier  wbM 
would  come  firom  tlie  sd<qitlon  of  the  donble 
standard  by  the  United  States,  unless  a  simi- 
lar step  be  taken  by  all  commercial  nation? 
From  it  also  the  green  back -men  might  learn 
that  a  prime  essential  of  good  money  is  tiiat 
its  issoebesn  sntomatie  issue  wbieh  bo  oae 
ean  control  somethii^  ladepcndsnt  of  lm> 
man  sgeney  andthla^of  couise^issn  attri* 
bote  that  paper-money  can  nerer  possess. 
As  to  the  merits  of  a  bi-metallic  system,  if  it 
could  be  maiie  universal — if  the  same  ratio 
between  gold  and  silver,  and  the  same  mint 
laws,  could  be  established  the  world  oTer— > 
it  is  a  question  upon  whidi  a  grsat  deal  la 
to  be  said  on  bodi  ndse^  and  eert^lf  M. 
Cemuschi  puts  liis  lids  of  the  case  terf 
strongly.    But  we  cannot  help  thinlcing 
that,  practically,  it  is  of  about  as  much  im- 
portance to  us  as  a  question  of  lunar  poli- 
tics.  The  prospect  of  England,  for  exam- 
ple, altandoiiing  the  sin|^  gold  standard  is 
too  remote  for  Uds  phase  of  the  questioa  to 
be  taken hito  present  account.   It  is  an  in. 
teresting  economic  ^ecuIatioD,  and  nothii^ 
more. 

It  may  be  added  that  M.  Cemuschi  pro- 
poses to  make  silTer  just  as  good  as  gold  for 
all  purposes  of  money;  worth  Jvstssnnch. 
He  has,  therefore,  little  hi  oommoo  with  our 

silver-men :  they  would  cease  to  cate  about 

the  '*  dollar  of  our  fatliors  "  if  it  were  made 
as  good  as  gold  ;  tin  v  want  it  only  because 
it  is  worth  less,  and  can  be  made  the  means 
of  forcing  a  composition  upon  their  credit> 
ofs  at  aomethfaig  less  thsn  one  hundrsd 
cents. 

SoimmFic  Basis  op  DiLUSiom.  Qy  6.  M • 

Beard,  M.  D.    Pp.  47.    New  Tcfk: 
Putnam's  Sons.  Price,  50  cents. 

Thb  autlMMr,  in  the  introduction  to  this 
little  work,  tells  us  that  it  is  preliminary  to 
a  "  work  on  the  Philosophy  of  Delusions, 
which  will  aim  to  unfold  in  detail  the  phe- 
nomena of  the  InToluatary  Life,  inehiding 
Trance,  and  to  give  practical  suggestioos 
for  the  feeonstmction  of  the  principles  of 
sfidence  fai  their  appUcatioo  to  Ustosy  and 
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to  loglo— io  science  and  to  law."   In  the 

pr«8<?Tit  volume  he  proposes  a  new  theory 
of  trance,  and  considers  its  bearings  on  hu- 
man testimony.  Trance — whether  natural 
aa  mmimViHf,  or  ttlf^rodnced  as  by 
■o-oalled  **tnuMe«iMAkeit**— remits  IhiiB 
activity  of  a  portion  of  the  bndn-substance 
while  the  remainder  sleeps :  this  is  the  "  In- 
voluntary Life."  In  this  state  men  see 
visions,  receive  revelations,  and  have  ecsia- 
aies,  after  the  manner  of  Mohammed,  the 
miiSmnl  aalnti,  and  Bwedenboig. 

Obikrtal  Rnjaiom  amd  their  Relations 
TO  UNimaaL  Religion. — China.  By 
Samuel  Jobsbon.  Boston:  Osgood  & 
Co.  FP.97S.  Frioe^lS. 

TuBMUiorof  tUi  work  to  •&  Ortontal 
adioler  of  in*  eceoaopliihiMntfii  aiid  a  pUlo- 
sopbical  stndenl  of  theology  in  a  yery  broad 

and  libera]  sen^o.  is  a  transcendentalist, 
and  lilte  Emerson  and  Ripley  he  formerly  ' 
preached,  but  like  those  worthies  ho  out- 
grew the  function  of  pulpit  teacher,  but 
only  te  devote  Umedf  BOfe  eeridnoasly  to 
the  pen.  Starting  with  the  rdiglooa  prob- 
lem of  humanity,  and  treating  it  with  the 
freedom  and  boldness  of  the  transcendon-  I 
talist,  Mr.  Johnson  was  soon  carried  be- 
yond the  narrow  boundaries  of  the  faith  he 
had  inherited,  and  was  powerfUfy  drawn  to 
the  eonsideration  of  those  ancient  religions 
of  the  East  which  are  celehrated  alilce  for 
their  antiquity,  the  vast  multitudes  of  their 
believers,  and  the  philosophical  interest  of 
their  doctrines  and  dogmas.  This  line  of 
inquiry  had  such  fascination  for  Mr.  John- 
■on,  Md  aeened  ao  lUI  of  promise  ae  a 
ioinoo  of  enlargement  and  a  more  catholic 
spirit  to CBkrisllan  thinkers,  that  he  resolved, 
twenty  years  ajro,  to  devote  himself  to  the 
exposition  of  the  Oriental  faiths  in  connec- 
tion with  the  life  of  the  Eastern  peoples,  for 
the  adTsntage  of  English  readers. 

Ixk  ho  published  the  flist  vohnne 
of  this  reeeareh  on  the  **Faltha,  Beligiona, 
Fhiloeophy,  and  Life  of  India,"  as  a  contrf- 
bution  to  the  natnml  history  of  religion. 
His  point  of  view  was  rational  and  scien- 
tific, and  he  delineated  the  characteristics 
of  the  Hindoo  mind,  its  traditions  and  social 
AMrms^  its  piety  and  moffaUty,  and  tiie  speea- 
lattvo  principles,  ethics,  and  hnmanities  of 
Boddhism,  with  a  deep  sympathy  for  the 
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human  elements  involved,  but  with  the  same 
discifilined  coolness  of  temper  with  which 
Hersclul  explored  the  heavens,  and  Lycll 
investigated  the  crust  of  the  earth.  **I  have 
written,'*  he  says,  **  not  ae  the  adroeate  of 
Christianity  or  any  other  dislinctiTO  reli^ 
ion,  but  as  attracted  on  the  one  hand  by  the  ■ 
identity  of  the  religious  sentiment  under  all 
its  great  historic  forms,  and  on  the  other  by 
the  movement  indicated  in  their  diversities 
end  contrasts  toward  a  higher  plane  of  uni. 
tf  on  wlkieh  their  eiehialTe  dafans  shall  dls* 
appeer.** 

The  second  volume  in  the  same  line  of 
study  BOW  appears,  and  is  devotod  to  China. 
This  is  especially  opportune,  now  that  we 
have  the  Chinese  problem  upon  us  in  so  im- 
minent a  fi>rm  on  the  Fkcifie  coast  The 
CUifomlans  win  deal  with  it  hi  the  light  of 
race-pr^^ee,  and  in  its  passionate  and 
sordid  aspects ;  but  the  intelligent  mind  of 
the  country  will  desire  to  inform  itself  re- 
garding the  real  character  of  this  extraordi- 
nary people.  To  all  who  are  thus  inclined 
Mr.  Johnson's  TClanie  will  be  fall  of  grave 
instmetion.  It  is  not  a  mere  superfldal  de- 
lineation  of  Chinese  life,  such  as  a  traveler 
would  give  us  who  had  been  impressed  by 
it:4  s»»n<uous  aspects,  hut  it  is  an  analysis  of  i 
the  Chinese  mind,  an  ethnic  study,  and  the 
survey  of  a  civilization.  Education,  govern- 
ment, language,  litenUure,  Ustoiy,  and 
poetry,  are  taken  np  syftematlcally  in  the 
division  of  "  structures,"  and  an  immense 
amount  of  most  important  information  is 
here  compactly  pre«^ented.  It  is  of  but  lit- 
tle use  to  talk  to  Americans  about  educa* 
tion  anywhere  else  in  the  world;  yet,  as  we 
are  rapidly  slIcHng  bito  the  Qdnese  system 
of  edncation  by  state  control,  our  people 
might  profitably  look  into  the  working  of 
that  system  where  it  has  had  prolonged 
trial  and  worked  out  its  legitimate  conse- 
quences. 

Mr.  Johnson  has  not  fidied  to  pohit  an 
faieidental  moral  in  thto  direction.  He  says: 

"Chu-tsze  defines  learning  as  imitation — 
conformity  to  a  preacribed  atnmlard  ;  and 
in  these  schools  even  or;,'aTii/,ation  holds  an 
inferior  place  to  the  mere  act  of  *  repeating 
after  the  teacher,  each  by  himself,  in  a 
shrill  Tolce^  rocUng  to  end  fto.'  This  per* 
feet  image  of  automatism  fa  not  without  re- 
semblance to  the  anaagements  into  graded 
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elnsses,  so  much  admired  in  our  W<stfm 
school  systems,  and  to  those  arts  ut  '  read- 
mg  in  conceit*  which  are  believed  to  have 
such  virtue  in  <rar  democratic  culture. 

**  It  would  in  fiMst  be  difficult  to  imagine 
«  better  outward  ^rsBbolof  the  mental  status 
produced  hy  these  processes  of  an  excessive 
organization,  hd  widt  ly  admired  in  the  pub- 
lic schools  ul  America.  The/  teud  to  de- 
stroy aU  poBsibilitj  of  ori^ual  forae.  Read- 
ing, for  Instance,  is  becoming  reduced  to 
as  purely  mechanical  a  oolkformity  to  pre- 
scribed tone,  time,  and  emphasis,  as  the 
Chinese  custom  of  repeating  words  after  the 
teacher  has  produced  witliout  any  organi- 
zation whatever.  Chinese  boys,  rocking 
out  their  parrot  tones,  eagerly  copying  the 
master,  or  'baoltlng  the  books,*  do  but 
openly  confess,  in  their  noisy  routine  of 
imitation,  the  mental  slavery  which  our  pre- 
vailing system  disguises  under  the  vurnish 
of  a  *  drill.'  'Reading  in  concert'  hat* 
played  \i&  part  in  the  Chinese  system  also, 
wiUi  effects  upon  voice  and  maimer  which 
we  need  not  cross  tiie  hemisphere  to  find  in 
full  operation. 

"  Concerning  *  imitation '  as  a  principle 
of  culturo,  let  \x&  add  that,  false  us  it  i^,  its 
moral  quality  at  least  is  higher  when  it  fol- 
lows, as  in  China,  a  type  that  does  not 
change  with  human  caprice,  than  when  It  is 
■abject  to  arbitrary  crudities  and  idiosyn- 
crasies imposed  on  the  pupils  hy  individual 
teachers.  In  botli  cases,  however,  the  real 
ultimate  reference  \^  to  an  all-i>o\verful  au- 
thority in  that  pubUc  sentiment  and  com- 
mon belief  of  which  these  educational  sys- 
tems  are  meant  to  be  the  expression.  And 
when  this  /wAfie  eontiirf  has  become  all- 
pervading,  as  it  steadily  tends  to  be,  whether 
as  Chinese  tradition  of  ages,  or  American 
fashion  of  the  hour,  its  eftect  through  imi- 
iaHion^  in  leveling  and  trimming  young  minds 
into  a  dull,  self-eatisfied  onifonnlty,  is  in- 
dispntibla  In  <he  eooiee  of  tges  it  hH 
cast  all  Chinamen  in  one  mould,  and  made 
their  intellectual  production?  as  monotonous 
as  their  physical  type.  The  warning  is  for 
us,  even  at  the  opposite  pole  of  social  and 
political  character.*' 

Of  moral  education  the  author  says : 
"More  prominent  than  rote-work  in  the 
programme  of  the  school  system  is  respect 
for  moral  laws  as  eternal  and  divine.  Mod> 


esty  and  humility;  reverence  for  the  old; 
the  evil  of  war  and  the  wickedness  of  cruel- 
ty and  conquest ;  the  love  of  truth,  purity, 
ud  lelf-reitraint;  deUetcj  of  feding,  d^ 
▼otion  to  dntiee,  fidelity  to  ltanctiooa--«fe 
the  burden  of  tills  popular  tf  fhingt  tlie 
very  substance  of  text  and  precept.  I  be- 
lieve, not  only  that  the  whole  series  of  read- 
ing-books  used  in  the  schools  of  China  does 
not  contain  a  single  impure  precept,  but 
that  there  is  scarody  one  noble  conception 
of  duty  and  hnmanity  tfmft  eaanot  be  foond 
represented  in  die  daily  recitations  of  these 
children  of  a  grand  ethical  literature,  who 
are  taught  to  prize  it,  not  with  blavish  super- 
stition^  but  for  the  naturalness  of  its  ideal 
Nor  docf  this  teitail  leaebing  ftdl  of  a 
praetieal  bads  In  the  home.  It  woald  be 
diffiooltto  find  any  treatise  on  home  edoca* 
tion  more  admirable  than  the  '  Instructions 
of  the  Sacred  Edict,*  whose  utilitarian  wis- 
dom is  here  overflowed  by  tendarest  senti- 
ment." 

In  regtrd  to  Chinew  edneelion  in  ]aan> 
nera, Mr.  Johnson  remarks:  **Aalhenoril 

relations  are  expressed  in  a  oonerete  ideal, 
in  which  no  change  is  supposed  possible,  so 
they  are  embodied  in  rites  and  ceremonies 
which  share  their  sacrednesa.  As  the  child 
lesna  ideas  in  the  fonn  of  aelosl  wiltlen 
eharaetem,  so  he  oonecirea  ihitles  in  the 
form  of  itrieily-rsgnlated  actions.  Hence 
the  prime  importance  of  the  'proprieties* 
in  education.  They  are  not  affectations, 
but  recognized  as  the  natural  order  of  con- 
duet,  the  virtue  of  behavior.  .  .  .  The  au- 
thority of  fixed  rales  of  bdiavlor,  vUle 
icareely  moreabsokteliian  that  of  ftshiaa 
in  Western  society,  is  not,  like  fasliion,  de- 
tached  from  the  highest  law  of  ethics  and 
faith,  but  is  strictly  identical  with  it.  To 
the  Chinese,  their  ceremonial  is  simply  man 
in  Ilia  manifold  relations.  Its  minute  rules, 
which  appear  to  exhanst  the  poaaihiHtlea  of 
preeoriptkNi,  are  beUered  to  express  man*s 
normal  relations  to  the  universe.  They 
seem,  in  fact,  to  have  historically  grown  out 
of  the  national  consciousness  of  these  rela- 
tions, instead  of  being  imposed  by  arbitra- 
ry anihoiity  or  ttanaleBt  vUL  What  they 
correspond  with  in  Weatetn  life  ia  not  onr 
etiquette,  red  tape,  or  reUpou  forataUsBi, 
but  such  conformities  as  are  admitted  by 
all  of  us  to  be  natural,  proper  to  all  liglkt 
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peribmsiMt  of  ftuoUonsy  and  th«Nfore  of 
higfaflst  import  These  oonfonniUes  woaU 
of  course  differ  ftott  tiioao  of  the  Chinese, 

bein;^  based  on  more  complex  relations  and 
wider  Ituowlcdjie  of  Nature,  and  hence  more 
open  to  changes  of  detail ;  but  their  ethical 
ground  is  really  the  same.  Thus  the  minute 
ritosl  of  Ghineee  filial  piety  oooiists  in  roii> 
tincB  of  eonduct  wliich  are  reeognlied  as 
beyond  all  question  the  best,  and  indeed 
the  only,  ways  in  which  an  ideal  love  and 
reverence  can  be  fullilled.  It  U  sufficiently 
dear,  from  the  spirit  of  these  prescriptions, 
that  tldi  niinttlfliien  llsdf  is  simply  an  en- 
detTOr  to  inqtire  the  whole  of  domsstie  Ufb 
with  rsel  rererence  and  love." 

After  a  broad  sketch  of  the  Chinese 
character  and  quality,  Mr.  Johnson  pa-*ps 
to  a  study  of  the  Chinese  sagef,  their  doc- 
trines and  influence,  and  the  national  beliefs 
on  reUf^oni  sol^ects^  the  development  of 
Chtnsse  BaddUsm,  missionaiy  experiencee, 
and  closes  his  work  by  a  presentaUon  of 
the  philosophy,  metaphysics,  and  anthro- 
pology, that  prevail  in  China.  Wo  caniint 
here  even  attempt  to  give  the  author's  con- 
clurions  upon  many  important  topics  which 
be  eonsiders,  and  wQI  onlj  nj  that  while 
he  eridently  lias  great  letpeet  Ibr  much 
that  is  to  bo  found  in  the  institutions  and 
ideas  of  this  groat  division  of  the  Oriental 
world,  ho  is  by  no  means  an  undiscrimi- 
nating  admirer  of  everything  Chinese.  Of 
oonrse  they  are  benighted  heathen,  and  we 
eend  mltsIonaTies  to  instmct  them  in  bettw 
religious  ways.  This  attitude,  however,  is 
not  altogether  favorable  to  a  jiist  judgment 
of  the  Chinese  character,  and  Mr.  Johnson 
has  done  an  excellent  service  in  correcting 
our  pr^udices  and  giving  us  truer  views  of 
the  fidth  and  life  of  so  hrge  a  portion  of 
ihe  hnnan  fiunOy. 

A  HaKD-BOOK  or  DkSCRIPTITE  ASTRONOSfV. 

By  Gkoroc  F.  Cham bbrs,  F.  R.  A.  of  the 
Inner  Temple,  BarristeMt-Law.  New 
York:  Ifiomillui&eo.  Pp.986.  Price, 

This  is  in  all  respects  a  most  excellent 
book  on  astronomy,  dear,  full,  (splendidly 
Uhtstrated,  cnreftiUj  aceomte,  and  hi  a  high 
degree  popular.  The  first  edition  was  issued 
ten  years  ago,  and  a  third  being  now  called 
for,  the  author  has  thoroughly  revised  it  and 
added  two  hundred  pages  of  new  matter, 


bringing  it  sharply  up  to  tte  Unii.  His  rea- 
MQ  for  maUng  the  book  is  thus  atated: 
**  There  is  a  lack  of  works  in  the  English  Ian* 

guago  which  are  at  one  and  the  same  time 
altracti\c  to  the  general  reader,  serviceable 
to  the  student,  and  handy,  for  purposes  of 
reference,  to  the  professional  astronomer ; 
in  foot,  of  wwks  which  are  popular  witiiout 
being  vapid,  and  scientific  without  being un> 
duly  technical."  In  regard  to  the  present 
edition  Mr.  Chambers  says  :  "  There  is 
scarcely  a  single  page  which  has  not  been 
to  a  greater  or  less  extent  dressed  up,  or  in 
someway  amended, with  the  otject  of  mak- 
hig  iti  atatements  more  acenrule  tai  sub- 
stance or  Intelligible  in  diction.  The  moflt 
important  changes  will  be  found  in  the  chap- 
ters dealing  with  the  nun,  sidereal  astron* 
omy,  and  astronomical  iu.struments.  The 
descriptions  of  clusters  and  nebulae  have 
been  made  more  numerous,  and  the  lists  of 
otveds  critieatty  rerised  one  by  one  actn- 
ally  at  the  telescope^  so  as  to  make  that  por- 
tion of  the  work  more  completely  than  for- 
morly  a  vnde  mrntm  for  the  mere  star-gazer, 
who  is  an  astronomer  simply  in  the  respect 
that  he  is  the  owner  of  a  telescope.  Indeed, 
it  has  heen.cfalefiy  with  thhi  idea  view 
that  BO  much  addlticeal  matter  hue  bean 
introduced  into  the  chapters  relating  to 
astronomical  instruments.  The  '  Practical 
Hints'  and  suggestions  have  been  gathered 
from  so  many  sources,  and  embody  the  coU 
lectlve  wisdom  and  experience  of  so  many 
men,  that  they  cannot  foil  to  deaenre  atten- 
tion. I  believe  also  that  this  volume  now 
Btand.s  alone  in  its  full  description,  so  far  as 
regards  the  wants  of  amateur  observers,  of 
the  monnttog  and  use  of  reflecting  tele- 
scopes." 

List  or  Buranoin,  nmoirAUT  iir  tbat 

Portion  or  the  Uniteh  States  wxst  or 
TUK  Misaissirri.  By  U.  Oakmbtt,  M.  £. 
Washington :  Govemment  Printing-of- 
fice.   Pp.  164. 

This  fourth  e<lition  of  the  work  named 
above  embodies  the  results  of  its  author's 
continued  labors  down  to  1877.  It  con- 
tains profiles  of  nearly  all  the  railroads  in 
the  region  west  of  the  Hitsissippi ;  elera* 
tioos  of  many  thousands  of  pobits ;  mean 
heights  of  the  States  and  Territori<^  ;  slopea 
of  the  principal  streams  in  the  West,  etc 
A  map  of  the  United  States,  in  approximate 
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contours  «f  1,000  feet  of  vertical  iulcrvals, 
and  embodying  all  the  rasoha  of  the  an. 
tbor^a  Tcaeardiea  on  derationi,  aoeom- 
paniea  the  work.  We  are  informed  that, 

"  to  express  still  more  cU?arly  the  facts 
broupihl  out  by  the  ni;tp,  ii  (he  intention 
of  the  Survey  (Haydeii's)  to  make  shortly 
A  relief  model  of  the  United  States  on  the 
beataorthUmaiK** 

Influexce  op  Physical  Cokditions  in  the 
GsNKSia  or  Sracua.  Bj  J.  A.  Allik. 
(Rrom  the  Radud  Smwm.)   Pp.  83. 

Mr.  Allkx,  in  enforoiiig  his  thesis  that 
the  **ooBditkNia  of  enTlroimMiit**  are  the 
ptfaioipal  faoKm  in  nodlf  jiog  apedaa,  ad- 
daces  soBM  Teiy  instfoetlfe  examples  of 

the  protrrossivc  onlargpmont  of  certnin 
peripheral  parts  of  animals  as  we  po  fronn 
the  north  to  the  south.  Thus  the  cars  of 
wdvea,  foxea,  aome  deer,  and  hares,  are 
larger  in  aovthem  than  In  northern  inA> 
▼idnala  of  the  same  species.  In  birds,  the 
enlargement  of  the  bill,  claws,  and  tail,  is 
specially  noticeable — the  bill  beinp  pecul- 
iarly susceptible  of  variation.  This,  the 
author  remarks,  accords  with  the  general 
ihet  that  **  all  the  ornithic  types  in  which 
the  bill  la  remarkably  enlarged  oeenr  in  the 
intertropical  regions."  A  Mimilar  progres- 
sive change  southward  remarked  in  the 
color  of  anunab,  especially  birds. 

Tmt  Oeoloot  or  the  Eastern  Portion  op 
THE  UnrrAH  MorNTAina.  By  J.  W. 
PowKLL.  Washington  :  OoTemmcnt 
Printing-Otlee.    Pp.  217. 

The  region  described  in  this  report  by 
Prof.  Powell  comprises  three  great  geologi- 
cal provinces,  deaignated  reapeethrelx  the 
Park  Province^  the  Plateau  Prorinoe,  and 

the  Basin  Province,  succeeding  one  another 
in  this  order  from  east  to  west,  and  all  lying 
east  of  tlie  Sierra  Nevada  and  west  of  the  | 
great  Plains.  The  whole  region  is  one  of  con-  { 
alitarable  geological  Interest,  as  presenting 
mi  a  large  scale  three  great  categoriee  of 
facts,  namely,  those  relating  to  displacement, 
degradation,  and  sedimentation.  The  fortiin- 
tions  here  stu-lied  have  an  nirirregnte  thick- 
m'.sa  of  50,0«>(J  feet,  and  emhiace  strata  of 
the  Palaeozoic,  the  Mesozoic,  and  the  Ccno- 
soic  ages.  Ae  Tohune  is  fhlly  Ulnstrated 
with  plates  and  woodeuts,  and  accompanied 
an  atlaa  of  cdored  mapa. 


GtociRAPiiicAL  Surveys  west  of  the  One- 
Hundredth  MntiDuy.  Bj  Ideatmant 
G.  M.  Wheeler.  Pp.  365.  With  D- 
lustrations.  Washington:  GoTemmeat 
Frinting-Oflioe. 

Dunnia  the  year  ending  Jme,  1876^ 
lieutenant  Wheeler^a  Snrvey  was  otganiaed 

in  two  divisions,  designed  to  operate,  the 
one  in  California,  and  the  other  in  Colorado 
and  New  Mexico.  The  volume  before  us, 
besides  the  general  report  of  Lieutenant 
Wheeler,  and  the  executive  and  descriptive 
reporta  of  the  olBeen  in  ehaige  of  tiieOali- 
fomia  and  Colorado  dividona,  oontahie  sev- 
eral special  reporta  bj  adentific  men  at> 
taehed  to  the  survey,  among  which  we  mnr 
mention,  as  po8ses.sing  a  direct  popular  in- 
terest, reports  by  Dr.  Loew  on  alkaline 
lakea  and  mineral  sprii^  in  Sonthem  Gali' 
fomla,  and  on  the  |^  jrical  and  agricaltnral 
featoree  of  the  same  region ;  a  report  by 
Dr.  Yarrow  on  ethnological  researches  made 
near  Santa  Barbara ;  an  analysis  by  A.  S. 
Gatsehet  of  eleven  Indian  d!;ilrot>;  last,  but 
by  no  means  least,  Lieutenant  Bergland's 
report  on  the  operationa  of  a  party  eom> 
missioned  to  detennine  the  feaatbOity  of 
diverting  the  Colorado  Blver  for  porpoeea 
of  irrigaticm. 

PRErrnsoRT  Notes  on  American  Infectit- 
oKous  Mammals.  By  Dr.  £lliott  Cocn. 
(From  Hayden*a  "Reports.**)  82. 
Washington:  Ooremment  Printing<^f. 

fice. 

Thk  insectivorous  mammals  here  de- 
scribed belong  to  two  families,  namely : 
T nlpidce^  or  moles,  and  SarieMtBy  or  shrewa. 
Of  molee  the  author  reeegniies  four  good 
genera  as  existing  in  America,  namely: 
Scalo//s,  Scapantu,  Condf^uro^  and  Urofri- 
chtis.  Fn'trlchus  is  the  only  one  of  the 
four  known  to  be  common  to  both  hemi- 
spheres. Of  European  genera  of  Soricida 
only  one,  Am,  is  known  to  occnr  in  Amer- 
ica;  Btafina  is  the  moat  chaxadeelBtio 
American  genns.  The  third  and  last  of  the 
American  genera  is  Neowtx, 

Report  or  rm.  PniTAPELrniA  Boarp  of 
Health  pur  thk  Yeak  1875.    Pp.  351. 

We  have  specially  to  commend  this  vol- 
ome  for  the  many  neat  graphic  charts  which 
it  contains.  Statistical  tables  are  always 
dry  and  confhdng^  but  when  they  are  cast 
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intotfie  lliftpeof  gr.iphtc  charts  even  the 

most  careless  cannot  (nil  to  note  the  fluctu- 
ations of  the  (|uaiiti[ifs  wliich  they  repre- 
sent. Among  the  rnuttcra  treated  of  in  the 
body  of  the  report,  we  would  name  espe- 
elallj  the  Mndcipa]  Hoq>ital,  wAteMupply, 
BuUMmm,  tt  fbUboffing,  intrainQral  inter- 
mentei  ete.  The  deaths  In  Philadelphia  for 
the  year  covered  by  the  report  numbered 
17,805,  an  increase  of  2,667  over  the  pre- 
ceding year.  The  exhibit  of  the  statiiJtics 
of  iBorlali^ttnong  chUdrea  imdertoo  was 
less  fliTomble  than  nsoal;  the  yaar  1871, 
when  ^small-pox  committed  sach  ravages, 
was  not  as  fatal  to  cliildren  as  1875.  Diph- 
theria prevailed  to  an  extcrit  unpreccdentpd 
in  the  records  of  the  preceding  sixteen 
years. 

CoSlDnrATB  SCRVETINO.  By  H.  F.  Wau 
Ltico,C.E.  Pp.19.  With  Plates.  (From 
"  Proceedings  of  the  American  Society 
of  Civil  En^neers.") 

Tin  olject  of  this  essay  Is  best  stated 
in  tlie  words  of  the  author  himself,  who 

says:  "It  is  the  object  of  this  paper  to 
point  out  a  simple  method  by  which  the 
hi^'h  fiejrree  of  precision  which  accompanies 
the  Coast  Survey  work  may  be  made  avail- 
able In  Uie  ordinary  operations  of  hnd-snii* 
Teyors  and  dyfl  em^neers,  In  those  distriots 
over  whkh  the  Coast  Survey  triangulatlons 
have  been  oarried,  and  at  the  same  time  lo 
call  attention  to  the  importance  of  an  ox- 
tension  of  these  trianguiations  over  the  en- 
tire country." 

Problsm  of  Problems. 

We  noticed,  not  long  ago,  a  book  enti- 
tled the  **  Problem  of  Problems,"  a  discus- 
sion of  atheism,  Darwmism,  and  theism, 
whieh  has  been  mneh  praised  l^theologleal 
authorities  as  an  annihilating  eritidsm  of 
Evolution  and  the  Darwinian  school.  The 
book  received  some  damapint^  criticism,  .and 
the  rumor  got  started  that  it  would  be  re- 
vised. Bat  it  seems  this  is  an  error.  What- 
«fTer  else  may  change  in  tliis  world  of  mttt»- 
tions, the  "Problem of  ProUsms** and  its 
nohitlon  in  Prssldent  Braden*s  book  will  re- 
main unchanged.  The  author  announces  in 
the  Cincinnati  Chrislian  Stamlurd  that  *'  it 
will  never  be  revised."  He  says,  *'  The  com- 
mendations of  the  book  have  been  such, 


and  bj  siK-h  persons,  that  it  would  be  n  re> 
flection  on  them  to  revise  it."  It  is  a  great 
satisfaction  to  have  something  at  last  that 
will  be  Htuck  to  and  can  be  depended  upon. 
And,  now  tliat  we  have  something  that  is  to 
stand  like  •  lighthoose  amid  the  storms  of 
oootrorersj,  it  is  well  to  be  fully  aware  of 
its  value,  and  we  notice  that  the  Journal  of 
Speculnfirr  Philnxoph>j,  in  its  April  issue, 
testifies  of  the  author  that  "for  tilting 
aguiust  the  Darwinians,  Spenceriaus,  Com- 
tians,  Coirdatiottlsts,  Bvolntionlsts,  H  id 
Sfemu  onuUf  he  is  well  enough  aocoutred, 
and  is  mighty  in  his  eause."  Wv  liall  do 
well  not  to  forget  bow  thid  pui^.sant  finality 
I  in  modem  polemics  originated.  The  Jour- 
luU  says  of  the  author,  "  At  the  age  of  four- 
teen he  became  a  skeptic,  and  lectured  in 
public  on  the  skeptical  side  of  the  qnestion." 
The  precoeioas  rogue  pursued  this  scaa> 
dalous  soursc  for  ten  years,  when  he  was 
abruptly  pulled  up,  and  took  the  back  track. 
The  Journal  says.  *'  At  the  age  of  twenty, 
four  he  met  a  preacher,  who  converted  hiro, 
and  he  began  hte  eareer  as  aleetnrer  against 
skepticism,  the  fruits  of  which  ars  contained 
in  the  volume  before  us."  Now,  if  anybody 
wants  to  stop  a  great  scientific  movement^ 
he  will  know  bow  to  prepare  for  it 

Wnr  THE  Eabtu's  Chemistrt  is  as  it  is. 
By  J.  N.  Looxm,  F.  B.  a  L.  New 
York :  Mnemllhn.   Pp.  59.  Price  26 

cents. 

Three  leclure.>*  by  Mr.  I.oi  kyor  are  con- 
tained in  this  volume  ;  ttiey  were  originally 
detivered  at  Manchester,  before  a  popular 
andien€«.  Jn  the  first  of  these  the  author 
gives  a  singnlariy  dear  aooonnt  of  the  prin- 
ciples  and  main  results  of  spoetrnm  analysis 
of  nebula}  and  comets.  The  second  lecture 
treats  of  meteorites,  and  the  chemical  con- 
stitution  of  the  stars  and  the  sun.  The 
third  leoture  treats  of  the  planeta  of  our 
system  and  thsir  atmo^»herea»  and  con* 
chideB  with  an  eiposllton  of  the  theory  of 
evolution. 

Tbb  Tailed  Amphibiars,  ixcludimo  the 
Cmbslumb.  ByW.H.SiiifB.  Betroit: 
JSTsraMpruit  Pp. 

This  monograph,  prepared  as  a  thesis 
to  be  presented  to  the  Faculty  of  Michigan 

University  for  the  degree  of  Ph.  D.,  very 
succinctly  describes  the  distinguishing  chap> 
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ultn  of  the  aersnl  orders  of  admab  be- 
longing  to  the  class  Amphibia.  Wherever 
the  author  had  it  in  his  power  to  study  the 
charact(^rs  of  the  animals  he  describes, 
either  in  living  specimons  or  in  natural  his- 
tory oollaotfoiis,  be  hat  dono  so ;  in  other 
cues  he  has  bad  reooorse  to  tbe  writingd 
of  the  best  authors.  The  work  fs  one  of 
solid  merit,  both  for  its  original  research 
and  for  its  concise  presentation  of  the  re* 
salts  of  prior  investigation. 

FbINCIPAL  CHAa^CTKJtS  OF  TUB  CoRYPUODON- 

rtoMx  CBAiAoriM  or  vm  Odomtor- 

MTHEs;  NoTicK  or  A  New  and  GtoANTic 
DmosAOR.  By  Frof.  0.  C.  Mabsh.  Pp. 
«.  WithPlatea.  (FIram  ^msrjeaii/o»r. 
nol    &ime«  OMf  ^rln) 

A  sncoiAL  interest  attaehet  to  the  genns 

Cori/phodon,  inasmuch  as  It  ooenn  in  tbe 
terUary  strata  of  both  hemispheres.  In  the 
second  paper  named  above,  Prof.  Marsh 
gives  certain  characters  common  to  tlic 
odontoroithes  with  the  ostrich.  Tbe  third 
PH»er  eontalna  nMaaarementa  of  portions  of 
a  dinosanr  whidi  sorpMsed  in  magnitiide 
anj  land -animal  hith«}rto  discovered,  its 
length  having  been  probably  from  fifty  to 
sixty  feet  I 

ToPOoaAPHiCAL  Atlas  Shkets. 

These  *'  Atlas  Slieets  "  arc  a  portion  of 
a  series  of  maps  designed  to  embrace  tbe 
territory  of  the  United  States  west  of  the 
one-bondredth  meridian.  Tbe  pree^  sety 
seven  in  number,  are  devoted  to  the  topog- 
raphy of  portions  of  Colorado,  Arizona, 
and  New  Moxieo.  Tliey  are  ba^ed  on  the 
results  obtained  by  Wheeler's  Survey. 

Ibom  and  Steel  Constructions.  By  J.  J 
WrraAUCH,  Ph.  D.  Pp.  112.  With 
Plates.    New  Tork :  Van  Nostrand. 

Price,  $1. 

Tns  problems  discussed  in  this  little  vol- 
ume, namely,  the  strength  and  calculation 
of  dimensitnis  of  Iron  and  steel  oonitnio- 
tions,  have  for  some  time  engaged  the  at- 
tention of  engineers  on  both  sides  of  the 
Atlantic.  The  author  presents  a  general 
view  of  tlio  rt'sult><  so  far  obtaine(i,  find 
oflfers  formulas  of  his  own  based  on  Woh- 
ler*s  law.  The  calculations  have  special 
referenoe  to  bridge  and  boUdlng  eonstruo* 


Gold  and  Debt.  An  American  Hand-Book 
of  Finance.  Bv  W.  L.  FAwrm.  Chi- 
cagu  :  S.  C.  Griggs  &  Co.    IVice,  $l.Tr» 

C0N8IDEBABLK  useful  intbrmattOD,  and  a 
number  of  tables  eonvenknt  for  referenoe, 
have  been  gotten  togedier  hi  this  book.  The 
money  units  of  the  w<ttld,  paper,  ooin»  sn> 

pension  of  specie  pajrmentfl,  etc^  arc  tlie 
subjects  of  a  series  of  chapters  which  show 
that  the  author  has  bestowed  n  good  deal 
of  labor  on  them.  He  says,  however,  that 
"  tho  font  objeot  was  the  oompiktion  in 
eompaet  form,  conrcalent  for  nferenoe^  ef 
trastworthy  statements  and  ^gm»  rcgsid- 
ing  the  great  factors  in  the  financial  prob- 
lems of  the  day."  There  is  certainly  a  need 
for  such  a  book,  but  this  volume  hardly 
supplies  it.  The  discussion  of  subjects  too 
large  for  bis  space,  and  of  others  that  are 
purely  specdatiTe,  has  taken  up  time  sni 
rooai  that  sbonld  have  been  naed  hi  edleet- 
ing  and  arranging  the  material  proper  for  a 
hand-book.  Thirty-one  pages,  for  example, 
are  given  to  estimates  of  the  amounts  of  gold 
and  silver  in  the  world — a  sort  of  speculattoo 
that  is  wholly  worthless.  There  is  a  lack  of 
system  in  the  anangement  of  tbetaUcs;  there 
srsnnneeesMty  repetHioDs  and  nnaoeonat- 
able  omissions ;  and,  finally,  there  is  no  in> 
dex,  a  negligence  not  to  be  forgiven  in  a 
work  of  this  kind.  Still,  it  will  be  found  con- 
venient for  the  business-man  and  the  stu- 
dent until  a  better  one  is  prepared,  which, 
as  this  is  not  a  Tety  remonerativs  tdd  of 
work,  may  be  a  long  tima 

Ornithology  of  the  Rfoion*  aboft  the 
Sources  or  the  Ked  River  or  Texas. 
By  Lieutenant  C.  A.  II.  HcGaulrt.  (From 
Haydeo's  "Reports.")  Pp.40.  Wash* 
ington :  Government  Printing-Office. 

LiiEUTENANT  McCaulet,  while  on  sick- 
leave  in  Southern  New  Mexico,  attached 
himself  as  a  volunteer  to  an  exploring  ex- 
pedition conducted  by  Lieutenant  Rnfiner, 
of  the  Engineers.  His  duties  mainly  related 
to  the  snrn^  proper,  and  he  was  ablo  to 
devote  to  tiie  collection  of  ornithological 
specimens  only  the  leisure  time  left  after 
the  day's  work  or  the  day's  march  was  over. 
Xevertheless,  he  has  made  a  substantial 
contribution  to  the  avi-fuuna  of  the  region 
explored.  The  report  is  eifited  sad  smio- 
tated  by  Dr.  Elliott  Cones,  United  States 
Army. 
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POPULAR  MISCELLANY. 

Death  of  Prof.  San  bora  Teoney.— We 
hnva  laanied  with  regret  of  the  denth  of 
Prof.  Tomej,  whidb  took  |daoo  on  JvXy 
•th,  at  BnchaiMD,  Michigan.  The  sad  event 

was  unexpected,  as  the  deoea-setl  had,  one 
week  previously,  seamed  to  enjoy  perfect 
health.  The  cause  of  death  is  supposed  to 
hare  been  heart^diaeaae.  From  an  appro- 
eiativo  biographieal  ikeCoh  of  tbedeeeMed 
whidh  haeni»penred  in  tiio  JKw  York  WvM 
we  gather  the  following  particulars  about  his 
scientific  labors  :  In  1868  ho  was  Prt)ff>«sor 
of  Natural  History  in  Vas.<ar  Cnlloge,  and 
in  the  same  year  accepted  a  like  position  in 
WilHaiiit  GoDoge.  He  had  already  pob- 
liflhed  aa  denentary  tezt-boolc  of  geology, 
which  is  still,  after  repeated  revisions, 
largely  used  in  high-schools  and  academies, 
lie  was  a  frequent  contributor  to  periodi- 
cal literature  of  scientific  articles  of  a  pop- 
ular kind.  The  present  number  of  the 
MoimtT  oontaina  probably  the  latest  essay 
of  tbU  dceerlptkm  written  by  He  was 
an  enthusiastic  and  careful  student,  a  pupil 
and  admirer  of  Agassiz,  and  like  his  diptin- 
guii^hed  preceptor  he  excelled  as  a  toachor. 
Besides  the  "  Geology  "  mentioned  above, 
Prof.  Tenney  compiled  serersl  other  pop* 
nlar  teit>booka,  auoog  them  <nie  on  sodlo- 
gy.  He  occupied  the  cliair  of  Natural  His- 
tory in  Williams  College  down  to  the  time 
of  his  death.  lie  was  to  have  been  in 
charge  of  an  expedition  of  college-students 
to  the  far  West  this  season,  and  on  the 
day  he  died  was  to  hare  joined  the  cxpedi- ' 
tfon  at  (%ieago. 

Rfmatns  that  were  not  prehistorlr. — 
We  have  reocivod  from  a  source  unknown 
to  us  two  clippings,  from  the  Weekly  Fress^ 
preMmal)ly  of  Santa  Baibara,  OaHlbmia,  in 
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which  mention  is  maile  of  the  result  of  ex-  ■ 
cavations  in  "  the  Carponteria."  These  ex- 
cavations led  to  the  discovery  of  a  large 
mass  of  human  bones,  domestic  implemented 
tiinketai  md  other  oli|{ectt,  whidi  wwe  «t 
flnt  sappoaed  to  be  ''pndiistorie.**  The 
ardor  of  the  explorers  was,  however,  much 
dwnpenod  when  they  found  among  the 
treasure-trove  such  moiiorn  articles  as 
glaas  beads  and  glass  wine-bottles,  and  the 
conduloii  WM  kevitelile  thftk  the  cniloeity- 
seekers  hefl  simply  siniek  **a  b%  greT^jrard 
<tf  the  native  population,  whom  the  roia«on- 
ary  padre*  found  and  taught  here  eighty  or 
one  hundred  years  ago."  A  letter  of  in- 
quiry havinfr  been  addressed  to  Mr.  Ilubort 
H.  Bancroft,  autlior  of  The  Native  Races 
of  the  Paeifle  States,**  that  geotlemaii  ex- 
pressed bk  the  foOowbig  terms  Us  <^iinion 
of  the  supposed  prehistoriechanotef  of  the 
Carpenteria  "  find :  " 

"There  is  uo  evideuce  whatever  in  Cali- 
fornia of  a  race  older  or  more  civilized  than 
that  found  by  Soropeans  a  centiuy  or  so 
ago.  In  Mexico  and  Central  America  the 
case  b  very  different.  There  are  a  few  ma- 
terial remain?  in  Northern  Mexico,  Arizona, 
and  New  Mexico,  but  nothing,  so  far  as  I 
h  ive  been  able  to  discover,  north  of  these 
poiutri." 

£are  Mioerals  ia  Colorado. — Writing  of 
mve  mfaictate  fomd  In  Colondo,  lir.  T.  F. 
Van  Wi^encB,  In  the  Sitffumrbig  and 
MUiuig  Journal,  says  that  thallium,  in- 
dium, and  cadmium,  have  lately  been  de- 
tected in  ores  from  that  State.  Of  the 
rarer  metals  there  have  been  found  in  Colo- 
rado, besides  the  three  mentioned  above, 
nickd,  oobalt,  edenlnin,  teUorinm,  itfanium, 
bismoth,  nolybdenom,  and  piathmm,  and 
there  is  scarcely  a  doubt  that  colombium, 
thorium,  titanium,  and  vanadium,  will  be 
recognized  as  soon  as  prtiper  .search  is 
made.  A  belt  of  tellureted  veins  is  be- 
Heved  to  tMvene  tiie  enlitt  State  ftou 
north  to  south.  Two  yean  ago^  sylnmlte 
'and  altalte  were  found  in  San  Juan  County. 
The  principal  locality  for  bismnth-ores  is  in 
Geneva,  where  two  mines  are  being  worked 
that  carry  a  considerable  quantity  of  .^chir- 
merltc.  Sulphide  and  carbonate  of  bi^^muth 
oocor  on  Sngarloaf  ]foantain,Bon]derCoQn- 
ty.  Naggeteof  natfrebitmnthafeooflBinoB 


in  tlie  upper  gulches  of  the  Blue  Valley ;  the 
sami'  metal  Las  been  found  abo  in  the  Ar- 
kausajj  Valley.  Nickel-ore,  ranging  from  two 
to  five  per  cent.,  has  been  found  in  three 
loealities.  Among  the  mineralo^ealewrSori- 
ties  of  the  tdhirinm  bdt  may  be  mentioBed 
a  teUoride  of  mereury  found  in  the  Mountain 
Lion  mine.  Native  mercury  and  amalgams 
of  both  gold  and  silver  have  also  been  found 
at  several  points  along  this  belt. 

The  ftooB  Scifillfle  Ctak^In  Jannaiy, 

1876^  the  prfl^  of  fovadhig  a  Sdentiie 

Club  in  Vienna  was  considered  at  a  meeting 
of  the  Geographical  Society  of  that  city.  It 
was  very  favorably  received  by  the  members, 
and  measures  were  taken  to  carry  it  into 
execu  tion.  Before  many  weeks  the  club  was 
organised,  and  snltahle  qnarlei*  provided 
for  it  hi  the  faonee  ooenpled  by  the  AMtrfsn 
Association  of  Engineers  and  Anhitccls» 
There  the  club  finds  ample  accommodation 
for  the  social  gatlierings  of  its  member?,  as 
also  for  its  regular  Thursday-evening  meet- 
ings for  scientiSe  diecusi<m,  and  its  noio 
public  entertidnmcDti.  In  MMi,  the  aim- 
ber  of  monbers  was  nearly  700,  and  H  was 
steadily  increasing.  The  yearly  dues  of 
members  of  the  cUib  amount  to  only  sixteen 
florins — less  than  eiirht  dollars — and  there 
is  an  cutrance-feu  of  livw  tlorins.  The  club 
has  a  growing  library  and  readOBg-vooBa* 
irith  a  very  Isige  nnmbec  of  periodicals, 
scientific  and  literary,  on  file.  If  such  clubs 
as  this,  and  equally  inexpensive,  were  found- 
ed in  our  large  American  cities,  they  would 
afford  a  much -needed  means  of  communica- 
tion between  workers  in  different  branches 
of  scienoe.  Ftartiier,  they  would  ghre  tone* 
thing  like  orgaalsatfon  to  the  body  sdoitttc, 
and  periiape  add  ireighl  to  adentiAo  opiidoB. 

Slef l-Bronze  Cannon. — Uchatius's  mven- 
tion  of  ".steel-bronze"  cannon  re.«t9,  says 
N<Uure^  on  the  observation  that  all  metala 
(lead  and  sine  exoepted)  gain  an  inenaso 
of  elastiel^,  after  ondeiiBoing  a  oonthmoaa 
weighting  abOTO  their  flnt  limit  of  daitiei- 
ty.  Later  experiments  by  the  inventor  of 
the  steel-bronze  cannon  appear  to  show 
that  even  homogeneous  bronze  is  capable 
of  a  great  increase  of  its  elasticity  through 
simple  atretcbing  widiont  coadenwrtkiL  li 
is  only  a  atrelolifav  of  the  velala  ab«ro 
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their  limit  of  elasticity,  whereby  the  mole- 
cnlM,  brought  to  «  ftatt  €f  iloir,  gllite  vntt 
«Mh  oCher,  md  amme  •  wholly  new  po- 
•iUoa  more  favorable  to  resistance,  that 
causea  the  increase  of  elasticity.  A  simple 
condensation  produces  merely  an  increase 
of  the  absolute  solidity  and  diminution  of 
the  tenacity,  but  no  real  increase  of  elas- 
tidty.  The  Unit  of  elaaticit  j  may  be  raised 
nearly  to  the  breaking  eonriiitence,  so  that, 
in  many  coscf^,  it  is  six  and  seren  times  the 
original.  Mere  stretching  for  a  short  time 
is  of  little  use;  the  tension  must  last  a  con- 
siderable time.  It  is  also  well  to  apply  a 
gradually^inoreasing  weight. 

PNparilei  of  mUa  PiMr— As  the  re. 
salt  of  hnndreda  of  aq»erfanenta  In  earbon- 

ate  of  lead  and  hydrate  of  lead,  both  sepa- 
rately and  mixed,  Messrs.  Wigner  and  Uar- 
land,  of  the  British  Society  of  Public  Ana- 
lysts, reach  the  conciusioa  that  a  white 
paint,  to  be  effiolenti  and  to  poaaesa  both 
the  poweta  of  laying  on  readily  and  ea^y, 
nnd  1^  its  opacity  hiding  the  color  be- 
neath, must  consist  of  an  admixture  of  hy- 
drate and  carbonate  of  lead  in  a  certain 
definite  proportion.  The  true  proportion 
woold  apiMar  to  be  three  eqidvalents  of 
carbonate  of  lead  and  one  eqahralent  of  hy- 
drate. The  experiments  further  show  why 
zinc-white,  carbonate  of  magnesia,  and  other 
metallic  oxides  and  carbonates,  do  not  yield 
{;ood  paints.  In  the  case  of  white-lead  a  pos- 
itive chemical  compound  has  been  formed, 
and  the  aeventy-Ave  per  oent,  or  thera- 
•bonta,  of  carbonate  of  kad  present  haa 
been  diaaolred  in  the  chemical  compound, 
and  BO  a  paint  has  been  formed  which  pos- 
sesses a  covering  power  in  elect's  of  any 
Other  compound  known.  Until  some  means 
can  be  derlaad  by  which  oiide  of  zinc  or 
some  other  aobatanoe  can  be  diaaohred  in 
the  same  way,  ao  aa  to  form  a  paint  poa- 
sessing  characters  somewliat  different  fVom 
a  mere  cmul.-^ion,  it  is  rain  to  e^ect  that 
they  can  equal  good  white-lead. 

Change  af  Hat  la  Flawers.— The  change 
cf  tint  in  flowers  of  .Qmumni  purpurea  (mora* 
ingifforf)  vnder  the  infloenca  of  atmoa- 
phcric  moisture  was  the  subject  of  a  00m> 
munication  by  Prof  D.  S.  Martin  to  the 
New  York  Academy  of  Sciences.   The  phe^ 


nomenon  was  observed  in  dark-blue  flowers 
of  this  plant,  and  h  was  found  to  occur 
under  two  aapecta,  Tis.,  1.  A  reddenfaig  of 

the  general  blue  etAor  when  the  air  la 

charged  with  moisture ;  and,  2.  The  produc- 
tion, by  drops  of  rain,  of  8harply-<lefined 
spots  upon  the  blue,  which  are  at  first  red, 
and  then  bleach  to  white.  Prof.  Martin 
waa  led  to  eiamlne  the  aubject  eiperlmen- 
taUy,  by  testing  the  flowers  with  adda  and 
with  ammonia-water.  The  result  was  muAk 
as  wa"?  to  have  boon  expected  with  vege- 
table  blues,  that  is  to  say,  the  ammonia  had 
no  effect,  while  the  solutions  of  acids  (ox- 
alic, tartailc,  and  carbolic)  produced  the  red 
edocing  eadly.  Med  upon  the  pbik  varie* 
ty  of  flowers,  the  acids  had  no  efR»ct,  and 
the  ammonia  produced  a  strong  blue  color, 
which  ere  lonpr  passed  away  by  evaporation. 
It  is  therefore  evident,  the  author  concludes, 
that  this  etfcct  is  due  to  some  acid  sub- 
stance diaaolred  or  abaorbed  by  atnioq>her> 
ic  water.  If  the  latter  to  diflhaed  through 
the  air  without  precipitation,  a  general  red- 
dening of  the  blue  corollas  appears;  if  it 
falls  upon  them  as  rain  and  stands  for  a 
while,  every  drop  produces  a  sharp  spot 
that  passes  from  red  to  white. 

Baifi  Method  far  prcserTlng  Iron.— A 
method  proposed  by  Prof.  Batif  Ibr  pre- 
Tenting  the  corroeion  of  Iron  oonaiate  to 

producing  upon  the  surfaces  of  the  iron 
articles  to  be  protected  a  coating  of  the 
black  or  nuignciic  oxide  of  iron.  This  he 
does  by  raising  the  iron  articles,  in  a  suit- 
able chamber,  to  a  temperature  of  from 
600*  to  1,200*  fUir.,  and  then  pawdng 
steam  into  thia  chamber,  keeping  the  arti- 
cles for  five,  six,  or  seven  hours,  aa  the*oase 
may  be,  at  that  temperature,  in  an  atmos- 
phere of  superheated  steam.  At  a  tempera- 
ture of  1,200°  Fahr.,  and  under  an  exposure 
toauperheated  ateam  foraixoracTcn  bonra, 
the  Iron  aorface  becomeaao  changed  that  It 
will  stand  the  action  of  water,  even  though 
it  be  impregnated  with  the  acid  fumes  of  the 
laboratory.  When  the  process  is  carried  on 
at  a  lower  heat,  the  iron  articles  will  re^^ist 
any  amount  of  moisture  with  which  they 
nay  come  in  contact  in  a  honae  or  building ; 
but  they  will  not  permanently  leaiat  the  ae> 
tion  of  the  weather  out-of-doors.  Tlic  rea- 
son of  thia  ia,  that  only  a  thin  liUn  of  the 
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iron,  on  its  surface,  is  transfonned  into  the 
black  oxide.  Iron  pipes  protected  by  this 
process  may  bo  used  Instead  of  lead  pipes 
for  conveying  water  through  bouses.  Iron 
for  Architectural  uses  may  be  made  to  resist 
the  weftther;  the  proceis  mty  also  be  en- 
ployed  to  protect  cMt-lron  statnet,  which 
would  thua  iMKodend  aa  enduring  aa  thoae 
of  bronie. 

The  Hystery  of  Fain. 

»T  PnorE9i*0U  OBANT  ALLXN. 

On  tbe  crimeoD  ck>tb 

Of  mjitndy-dcek 
A  laBtroiis  moth 

Poised,  Btataefqae. 
Ofa  waxen  moold 

Were  Its  fight  limbs  sl^ed. 
And  In  scales  of  gold 

Its  body  waA  draped ; 
While  its  delicate  wings 

Were  notted  and  veined 
With  silvi  ry  strings 

OriroldeBinwiiied, 
ThroHirh  whn(>c  flimy  maas 

lo  tremaloan  flight 
Daneed  qnl«erlog  rajs 

OftfaegladsoaBeltght 

On  the  desk  dose  by 

A  tnpor  huriuul. 
Toward  which  the  eye 

Ortbe  insect  turned. 
Id  Its  vagao  little  mtnd 

A  fiUnt  desire 
Bose  uudeflned 

For  the  beantflhl  Are. 
LlKlitlt  it  spread 

Each  silken  ran. 
Then  away  ft  sped 

For  a  moment's  span; 
And  a  strange  delight 

Lured  on  Its  coarse, 
Wffli  rr  ^lntlcps  mii;ht. 

Toward  the  central  sonrce, 
And  it  fbHimed  the  spell 

Throagli  an  eddyhip  maae. 
Till  It  starred  and  fell 

In  the  deadly  bhue. 

Dazzled  and  stunned 

Ify  the  scalding  pain. 
One  moment  it  swooned* 

Then  rose  again : 
And  again  the  Hre 

Drew  it  on  with  Its  Chama 
To  a  livlnp  pyrp 

In  ita  awful  arm«i: 
And  now  it  lies 

On  the  table  here 
*  Before  mjr  eyes 

AOshrirelsdaadsera. 

As  I  sit  and  unse 
Ontiafleryftte, 


What  themes  abatrnse 

Might  I  meditnto ! 
For  the  pangs  that  thrilled 

Through  lu  deUeate  Ikame, 
As  its  srnseB  were  filled 
I  With  the  scorching  flame, 

A  ilddle  Inclose 

That,  llrlnff  or  dead. 
In  rhyme  or  in  prose, 

Noaeerhaarsed. 
**BBtaniOth,**  yon  cry. 

**IsathingsoBnMlir* 
Ah,  yes,  but  why 

Should  it  Bafferstallt 
Why  should  a  sob 

For  the  va^eetsmait 
One  moment  throb 

Throocrb  the  tiniest hsartt 
Why,  in  the  whole. 

Wideualrerae, 
Should  a  sincle  i«r)iii 

Feel  that  primal  curse  ? 
Not  an  tbe  throes 

or  mightieMt  mind, 
Mor  the  hearlest  woes 

Of  hnmankind. 
Are  of  deeper  weight 

In  the  riddle  of  things 
Than  this  insect's  fate 

With  the  ssangled  wtag** 

But  if  only  I, 

In  my  simple  seng^ 
Conid  tell  yon  the  ivhy 

Of  that  one  little  wrong, 
I  oooM  tall  you  mors 

Than  th«>  deepest  page 
Ofsatntllest  lore. 

Or  of  wisest  sege; 
For  never  as  yet 

In  its  wordy  strife 
Could  Philosophy  get 

At  the  import  of  lift  ; 
And  ThcoloLr>'p  saws 

Have  still  to  explain 
The  inscmtable  cause 

For  the  beinp  of  palBS 
So  I  somehow  fear 

That,  In  spite  of  both. 
We  nre  batBed  here 

By  this  one  singed  moth.  ~ 

Prof.  Ilebra  on  the  Tse  of  tbe  Bath.— 

Prof.  Hebra,  of  Vienna,  dissents  from  the 
generally-received  opinions  as  to  the  bene- 
fits of  fraqvant  teaort  to  the  bath.  Hia 
viewa  on  fiiia  anliject,  aa  aet  forHi  at  aona 
length  in  the  Boston  Journal  of  ChmKklrf^ 
are  to  the  following  cflect :  It  is  not  true 
that  frequent  bathing  is  conducive  to  health, 
and  harmless  :  millions  of  men  take  no 
bathi  of  any  kind,  at  most  only  washing 
the  Ihee  and  handa,  and  yet  Ihre  to  old  age 
in  good  health.  It  cannot  be  proved  that 
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the  nsc  of  the  various  kinds  of  baths  wards 
off"  disease,  or  that  washing'  in  coM  water 
prevents  catarrh,  rbeuniatidiu,  etc  As  lung 
M  **  water  nunupnfaitioa  **  is  aocraipaiiied  hj 
an  agreeable  general  sematian  and  no  erop- 
tion  on  the  enrfiMie  of  the  skin  occurs,  it 
maj  be  pursued  as  a  pastime ;  but  when  it 
produc«'3  prent  itohinj^  or  eruption  on  the 
skin,  the  bathing  and  washing  must  cease. 
The  consequences  of  triction,  douchen,  hot 
vapor,  shampooing,  etc.,  sooner  or  later 
show  themsdres  in  the  shape  of  pemanent 
redness,  a  sensation  of  burning  or  itching, 
and  the  production  of  nodules  and  furuncles, 
which  precede  the  formation  of  pustules  and 
abscesses.  Prof.  Ilebra  speaks  as  follows 
of  the  einplo>uieut  of  water  iu  the  treat- 
ment of  sUn^ilseases : 

**Its  cmplojment  is  widrubniieM  in 
all  sensitiye,  irritable  persons  whose  skin  is 
liable  to  prolonged  redness,  the  production 
of  rashes,  and  itching;  in  all  cutaneous  af- 
fections accompanied  by  acute  swelling  and 
serous  infiltration ;  and  in  all  chronic  der- 
ualoses  in  which  the  horn/  layer  of  the 
epidemis— cither  tbrooi^  tiie  effeels  of 
disease  or  of  remedies — has  been  remoTed, 
expcraing  the  layer  beneath.  Thus  it  is  not 
proper  to  employ  water  soon  afti^r  using 
stimulating  substances  externally,  as  ar- 
senic, Iodic  mercniy,  etc.  'Rj  sToldbg 
water  and  employing  starch  or  other  inert 
powder,  the  healthy  state  of  the  suiftce 
will  be  much  sooner  restored.  Water,  on 
the  contrary,  is  indicated  in  those  diseases 
where  its  macerating  and  irritating  efiects 
are  nselb],  namely,  in  chronic  dermatoses, 
anch  as  psoriasis,  lichen,  Idithyosis,  old 
ecsema,  prurigo,  etc.  Water  alio  exerts 
the  most  beneficial  effects  when  different 
secretions — the  products  of  inflammntion, 
and  the  remains  of  dead  tissue — have  to 
Im  removed,  as  in  abundantly-suppurating 
woonda,  idcers,  and  gangrenes  It  is  nssAil 
also  hi  fitTorfng  the  fonnalion  of  new  epi- 
dermis  in  pemphigus,  and  after  extensiTe 
de.<:traction  of  the  siun  by  buxns  or  caustic 
substances." 

DwMstlcatlen  ef  the  Wild-Tarkej.— The 
Ibllowing  obeervstioiis  on  the  habits  and 
domesticatica  of  the  wild>tnrkey  we  take 

from  a  paper  of  sfanilar  title  by  J.  D.  Caton, 
poUisbed  in  the  .^ImfrMsiftAateni/is^  Mr. 


Tiiton  commenced  domesticating  the  wild- 
turkey  about  ten  years  ago,  bis  original 
stock  iiaving  been  procured  Irom  the  eggs 
of  the  wild  hoi ;  it  has  been  iaioe  replen- 
ished ui  the  same  way.  The  young  birda 
from  the  wild-turkey*s  ^gs,  when  brought 
up  in  close  intimacy  with  the  human  fam- 
ily, become  very  tame,  but  they  arc  afraid  of 
strangers,  and  when  anything  excites  their 
suspicion  they  take  wing  and  arc  off  like 
a  flock  of  quails.  The  young  turkeys  breed 
fredy  when  a  year  idd.  Mr.  C^ton  is  now 
nusing  the  eleventh  generation  of  the  do- 
mesticated wild-turkey,  and  says  that  the 
breed  ha.s  not  deteriorated  either  in  size  or 
in  reproductive  powers.  But  they  have 
changed  in  form  and  in  the  length  of  the 
legs ;  the  body  is  shorter  and  more  robust* 
and  Its  position  is  more  horisontaL  As  re- 
gards color  bat  Utile  change  was  observed 
in  the  first  or  second  generation  ;  after  that, 
the  tips  of  the  tail-feathers  and  tail-coverts 
b<^n  to  lose  the  soft  chestnut-brown  of 
the  wUd4orkcy,  and  to  become  lighter ;  the 
dksngeable  purple  tinta  of  neck  and  breast 
assumed  a  greedsh  shade ;  the  bristles  on 
the  naked  portions  about  the  head  became 
more  sparse  or  altogether  disappeared  ;  the 
blue  about  the  lie.nd  and  tlic  purple  of  the 
wattles  became  bright -red;  the  pinkish- 
red  of  the  l^s  became  dull  or  changed 
to  brown.  These  changes  of  color  were 
seen  in  the  first  year  of  the  bird's  growth, 
but  in  its  second  these  marks  of  degenera. 
tion  would  in  most  individuals,  especially 
the  cocks,  disappear,  and  the  plumage 
would  show  the  thorough-bred  wild-turkey. 

Eaeh  soeeeeduig  generalkm  shows  these 
changes  to  be  more  pronounced,  but  each 
year  as  the  bird  grows  older  tiie  shades  of 

color  of  the  wild  parent  become  more  dis- 
tinct But  Mr.  Caton  has  hens  now  three 
or  four  years  old  with  brown  legs  and  on 
whose  feathers  the  white  has  very  consider- 
ably superseded  the  rfrniamon  ahade,  and 
he  is  satisfied  that  without  a  flesh  blkshm 
of  wild  blood  In  the  course  of  fifteen  or 
twenty  year?  more  but  few  individuals  would 
show  the  distinctive  marks  of  the  wIld-tUT- 
key  to  any  considerable  extent. 

The  habits  of  the  wild-tuikey  are  not 
so  rapidly  dianged  as  the  form  and  color- 
ing, still  they  too  change.  The  wild-turkey 
cock  by  thethne  he  is  five  months  old  seeks 
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a  perch  trell  up  in  the  largest  trees  in  his 
range,  and  as  he  grows  oUlcr  hv  is  disposed 
to  roost  higlior  and  liighcr,  till  he  is  fre- 
quently found  at  the  very  apex  of  the  talkst 
ttee.  This  bAbIt  is  tctrcelj  impaired  by 
domestiettloB  la  the  second  tnd  third  gen- 
erations, but  after  that  the  birds  grow  less 
and  less  ambitious  of  liigh  places,  till  at  last 
they  come  down  to  about  the  level  of  the  do- 
njestio  turkey.  The  timidity  characteris- 
tic of  the  wild-turkey  '\&  eradicated  very 
slowly.  Whsii  the  wOd-tiirkcj  In  ths  forest 
Tolnntsrily  lesTcs  her  nest,  she  elwnja  eoT« 
ers  it  etteflillj  with  les?es.  This  is  done 
with  less  care  by  the  first  de«H:endanteof  the 
wild  hen,  and  each  succeeding  generation 
becomea  more  careless  in  this  respect. 

Prof.  ThsrstoD  on  oor  Dome!-1le  Slefals. 
— The  Ktatemeut  is  made  by  Prof.  Robert 
H.  Thnrston  thet  this  conntry  has  for  years 
been  Importiog  csstwon,  while  domestie 
products  of  eqttsi  snd  even  greater  intrinsic 
value  sell  at  lower  price.    Other  similar 
instances  of  unwisdom  arc  cited  by  Prof. 
Thurstou,  as,  for  example,  the  fact  tlmt  we 
are  importing  boiler-plate  at  eleven  ceut8  a 
pound,  when  we  can  purchase  Amerioan 
•ted,  vastly  superior  b  all  respects  fbr  the 
special  purposes  to  wldch  the  former  article 
is  applied,  at  eight  cents.    Again,  we  im- 
purt  vast  quantities  of  foreipi  steel  tools, 
when  at  Pittsburg  and  elscwliere  we  make 
steel  fully  ita  equal.    In  New  England  and 
Pennsybania  we  have  orss  from  which  is 
made  the  finest  cast-iron  ordnance  in  the 
world.   In  Ohio  we  make  a  metal  for  car- 
wheels  such  as  is  never  seen  in  Europe,  and 
of  such  tenacity  and  elasticity  that  foreign 
engineers  li.Htcn  incredulou.'sly  when  it  is 
described.  Our  Lake  Champlaiu  ores  make 
an  iron  fUly  equal  to  Swedish  for  ecnTeiw 
•ion  faito  steel;  and  aroond  Lake  Soperior 
and  in  Missonrf  we  haye  deporfti  from  which 
comes  Bessemer  metal  far  superior  to  the 
phosphorus-charged  metal  we  import.  New 
Jersey  supplies  us  with  zinc  which  meets 
with  no  competition  as  a  pure  metal,  and 
which  can  be  wed  withoot  purification  even 
for  cbsmical  purposes ;  and  our  natlTe  cop- 
per is  absolutely  free  from  admixture  with 
injurious  elements.   It  is  time  that  these 
facts  should  be  known,  and  that  the  people 
should  disabuse  their  minds  of  the  idea  that, 


because  a  commodity  is  ''Imported,"  it  is 
then  fore  of  greater  intrinsic  value  then  a 
domestic  product. 

The  DeterieratioB  of  Silk  Fabrics.— The 
compUint  is  frequently  heard  that  the  silk 
fbbrios  now  msnufsctnred  are  by  w>  bmsm 
as  lasting  as  similar  frbrlcB  manufactured 

twenty  or  thirty  years  ago.  That  this  com- 
plaint is  justified,  the  Warekomtman  and 
Ura/nr  admits,  and  tlien  polnta  out  the 
causes  of  the  deterioration.  Adulteration 
of  Kilk  on  a  large  hcalc,  and  bystematicallr, 
began  about  eighteen  yean  age,  eoon  after 
the  lilk-wonn  disease  had  made  ite  eppearw 
ancc  in  the  silk-producing  countries  of  Btt- 
rope,  when  raw  silk  rose  from  twenty-one 
and  twenty-two  shillings  sterling  i)er  pound 
to  as  much  as  sixty  shillings.  In  order  to 
keep  down  the  price  of  the  manufactured 
goods,  foreign  materials  wste  Introduced, 
and  these  were  often  hi  eicesa  of  the  aOk. 
*'  It  would  be  curious,"  says  a  writer  cn  the 
subject  of  "  weighting silks,  "  to  follow  one 
pound  of  China  or  Italian  >-\\k  through  its 
various  proces.ses  in  reaehing  a  silk  dre.*s. 
The  silk  is  sent  to  the  dyers,  and  the  firbt 
process  Is  boiling  oC  AD  sQk  hi  its  natural 
state  has  a  certain  amount  of  gum  In  It ;  tins 
must  be  boiled  oC  •od,  when  this  is  done, 
sixteen  ounces  are  reduced  to  twelve.  It  is 
then  dyed  black,  and  the  process  of  weight- 
ing comnieui  cs.  The  twelve  ounces  is  sent 
to  the  manulucturer,  varying  from  twenty- 
four  to  fiffy-two  ounces,  IhaToto^yeecn 
silk  dyed  and  weli^ted  In  Lyons  up  to  flify. 
two  ounces.  Very  large  dye-works  exist  m 
Lyons  for  the  purpose  of  doing  this  busi- 
ness ;  and  it  is  done  to  perfection.*' 

Fatality  of  iDebrietjr*— In  an  article  on 
the  "Duration,  Mortality,  and  Fhig;nosls  of 
Inebriety,**  by  Dr.  T.  D.  Orothen,  pnbHsbed 
in  the  Qumlirfy  Jhmmd  of  ImArUty^  we 

are  informed  that  the  mortality  of  this  dis- 
ease has  been  estimated  at  from  96  to  98 
per  cent.,  or  less  than  four  jxr  rmi  of  r<- 
coveries.  Under  treatment  in  asylumis  the 
lowest  estimate  has  been  placed  at  83  per 
cent,  and  from  thai  up  to  per  cent. 
This  excessive  mortality  Is  due,  accorAag 
to  Dr.  Crothers,  to  profound  degenerations, 
pn)duccd  by  alcohol,  and  the  peculiar  con- 
ditions of  low  vitality,  impaired  and  pa- 
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verted  cell-action,  commonly  preceding  this 
disorder.  Tlic  inebriate  is  litenUj  in  a 
tozio  oonditkHif  tai  which  til  the  org&iia  are 
both  nndnlj  depNMMl  and  faulted,  or  in  a 
atate  of  suapendcd  activity,  bordttlDg  on 
paralysis.  The  mortality  of  the  inebriate  is 
further  increased  by  the  favoring  conditions  ; 
which  bring  on  inflammatory  affections,  as 
pneumonia,  pleurisy,  gastritis,  diaeaaea  of 
tfaekldnqri,«te.  8eTcrebodill3rii|}iirlea,too, 
haTo  generally  a  Ihtal  tennfaiatira  in  Yhf 
ebriatea.  The  existiiig  degenerations  seem 
to  intensify  the  lesion  and  its  effect,  and  re- 
duce the  resisting  power  of  Nature  to  its 
minimum.  The  fatality  of  inebriety  is  in- 
ereafitti^  and  Ita  eonpUcationa  are  baoom- 
ing  noM  profound  and  general. 

Im  if  tka  IntsnuB  lueclit— In 

workfaig  on  the  problem  as  to  the  use 
of  the  antennse  of  insects,  Mr.  L.  Trou- 
relot,  as  he  states  in  the  American  Natu- 
raiuiiy  procured  a  large  number  of  but- 
terflies of  Limcniii*  dUippua^  and  with 
about  a  domn  of  theae  teatod  the  truth  of 
a  atatement  to  tfae-eHSaot  that  a  butterfly 
deprived  of  its  antennee,  on  being  thrown  up 
into  the  air,  falls  heavily  to  the  ground  with- 
out spreading  its  wings.  All  these  butter- 
flies took  flight,  but  there  was  a  certain 
hesitation  in  thdr  nofooMBtai  Tht  author 
next  careAilly  eorered  with  thick  Lidlan-ink 
the  eyea  ct  several  indiridnals ;  when  this 
coating  was  dry  they  were  allowed  to  go 
free.  They  could  fly,  and,  though  blind, 
avoided  hurting  themselves  by  dashing 
against  any  hard  objecL  Both  antennse  hav- 
ing been  cut  off  from  a  Ufaided  butterfly, 
the  insect  when  thrown  up  ML  heaTily. 
Another  butterfly,  blinded  and  with  antennse 
removed,  was  set  at  liberty  on  a  table. 
Then  with  a  pniall  brusli  a  drop  of  sweet- 
ened water  wad  held  very  near  the  mouth, 
head,  spiracles,  etc.  The  insect  remained  pcr- 
foetly  still ;  ba%f  when  tliestumpa  of  the  an- 
tenme  happened  to  be  touched,  it  unrolled  its 
probosds  and  searched  for  the  sweet  liquor. 
The  next  insect  was  treated  like  the  last, 
Have  that  a  drop  of  thick  gum-arabic  was 
allowed  to  dry  on  the  stumps  of  the  antennx. 
The  insect  could  not  use  ita  wmgs,  and  was 
insensible  to  the  touch  of  augac^water  on 
the  sealed  stumps.  Experiments  showed 
that  bsecta  deprived  of  their  antemw  do  not 


copulate.  The  author  next  cut  off  the  an- 
tennae of  ants,  and  then  let  them  go  free 
with  their  oomradea ;  theae  nmtikted  ante 
did  notaesm  toiecogniie  their  fellows,  nor 
did  they  fdlow  the  same  path,  but  kept 
moving  in  a  circle.  The  author,  in  sum- 
ming up  the  results  of  his  experiment?;, 
says  that  the  sense  located  in  the  anteuDse 
ia  not  merely  that  of  touch,  hearing,  or 
taate,nor  a  combination  ui  all  theae:  It 
appears  to  differ  essentially  from  any  of 
man's  senses ;  it  is  a  kind  of  feeling  or 
smelling  at  a  great  distance." 

Moss-Copper* — The  tern» "  moss-copper  " 
is  used  to  designate  accumulations  of  fila- 
BMBtous  oopper  found  in  cavities,  In  pigaof 
certahi  kinda  of  r^uhis.  TUa  mosa^wp* 

per  appears  to  be  formed  at  a  comparative- 
ly low  temperature,  and  it  has  actually  been 
produced  at  a  temperature  far  below  red- 
ness, by  \V.  M.  Ilutcbings,  who  gives  in  the 
Chemical  Nem  an  account  of  lua  hitersat- 
ing  experiments.  He  Aised  a  button  of 
ngulus,  one<quarter  <^  a  pound  in  wei^t, 
under  btoax  in  a  day  crucible,  and  then 
poured  the  molten  mass  into  an  iron  mould. 
After  it  had  cooled  in  the  mould  for  some 
time,  60  that  it  had  been  quite  solidified  for 
some  minutes,  it  was  twolten  in  two  by  a 
blow  with  a  hanuner.  It  had  now  cooled 
bdow  redneaa,  even  in  the  centre.  At  the 
moment  of  fracture  the  aurfitces  exposed 
wore  perfectly  clean  and  lustrous,  but  after 
a  minute  or  two  they  became  slowly  cov- 
ered with  a  growth  of  minute  copper  fila- 
ments, which  increased  till  In  some  places 
it  resembled  a  coarse  velvet.  After  three 
or  four  minutes  one  of  the  halves  was  again 
broken  in  two,  and  again  the  exposed  sur- 
face was  lustrous.  The  piece  was  now  just 
cool  enough  to  hold  in  the  hand,  yet  the 
moss-copper  slowly  began  to  appear  here 
also,  thou^  not  so  abundantly  aa  before^ 
and  (mly  fai  patohea. 

Fauna  and  Flora  of  the  Florida  Keysi— 

L.  F.  de  Pourtalcys,  in  77»e  iWura/tV,  signal- 
izes the  Florida  Keys  as  a  curious  example, 
though  on  a  very  small  scale,  ot  a  land  of 
oomparatively  modem  origin,  wUeh  haa  re- 
ceived ita  fonna  and  flora  from  two  di81»r- 
ent  and  very  distinct  sources — the  West 
Indies  and  the  North  American  Continentr^ 
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the  flora  being  derived  chiefly  from  the 
fomer,  tnd  the  fkona  mostly  from  Ihe  hft- 
ter.  The  mariim  finuft  of  the  ooral  Ngkm 
of  Soath  Florida  he  pronounam  *  W«vt  Id- 

difts  colony  engrafted  on  the  more  or  less 
North  American  fauna  of  the  eai-t  and  west 
coasts  of  the  peuiusula.  Of  the  laud  aui- 
mals  the  mammala  are  oitirely  North  Amer> 
ican.  The  batracMa  and  reptilea,  too,  belong, 
widi  A  Ttry  fow  aoeplioni^  to  Nordt  Ameri- 
can species.  The  insects  are  probably  of 
mixed  origin,  coming  from  North  America, 
Cuba,  and  the  Bahamas.  The  land-shells 
of  the  Keys  are  the  baiiie  as  those  of  the 
HMlWtFfd, 

Ai  tegvdi  the  flora  of  Florida  and  Ui 
Keys,  the  aatbor  aajs  of  tiie  pine  that  it  is 

flonlined  to  the  mainland,  there  being  only 
one  small  group  of  Keys  which  bears  a 
growth  of  pines.  Pine-forests,  indeed,  are 
cbaracterisUc  of  the  shores  of  Florida,  and 
of  all  the  Soathem  States,  while  the  char, 
aeteristie  trees  of  the  Keys  are  t^-trees, 
qnasria,  toteh-wood,  msihogsny,  and  a  Urn 
others,  interspersed  with  a  dense  shmbberj, 
in  which  several  species  of  .fi^^rmis  aveper> 
hapa  most  common. 

How  the  imrrkan  Aborigines  disposed 
of  their  Dead* — The  modes  of  diaposing  of 
the  bodies  of  the  dead  hi  use  among  the 
aborigbMB  of  America  are  dassed  by  Mr. 

Edwin  A.  Barber,  in  the  iViiAiralist;  under 
four  heads,  viz.:  inhumation,  cremation, 
embalmment,  and  aerinl  sepulture.  Of  these, 
the  firjt  was  most  usually  employed,  the 
bodies  being  interred  either  in  ordinary 
graves,  In  moonds,  or  in  caves.  Sevevsl 
tribes,  among  them  Ae  Lenni'Lenape,  or 
Delawares,  were  aoevstomed  to  incase  their 
dead  in  stone  boxes  or  tombs.  In  tumulus- 
burial,  the  dead  were  generally  laid  near  the 
original  level  of  the  surface,  and  the  mound 
heaped  over  them.  Only  isolated  instances 
of  caTO^Mirial  have  been  signalised  fai  the 
United  States,  ss  in  Breckinridge  Oonnty, 
Kentucky,  and  in  the  OiSons  of  ntsh,Arizo-  | 
na,  and  New  Mexico.  Cromiition  was  of  two 
kinds — in  graves  and  in  urns.  Among  the  j 
Pueblos  of  Arizona  and  Utah  the  body  was  | 
sometimes  bomed,  and  the  ashes  deposited 
in  shallow  tombs.  Several  Iribea  on  the 
Gila  River,  in  Southern  Arisona,  burned  the 
bonce  of  the  dead  in  oms.  Bat  few  esses 


of  embalming  are  known  to  hare  occurrcu 
fai  the  Ifanits  of  the  United  States.  As  ex- 
ampica  of  this  mode  of  pieparing  the  ootpee 
may  be  mentioDed  the  Mammoth  Gave  and 

Salt  Cave  mummies  of  Kentucky.  These 
bodies  have  been  prcsenred  by  a  rude  spe- 
cies of  embalmmeut  aud  by  exsiccation. 
ASrisl  stpnhnie  was  of  two  kinds — the  first 
by  suspeneioa  on  seaflblds  or  in  trees,  the 
second  by  sepulture  in  canoes.  Snvmal 
tribes  stUl  employ  the  former  mode  of  burial. 
The  Sioux  elevate  the  bodies  of  their  dead 
into  trees,  or  stretch  them  out  on  rai>e<l 
platforms,  wrapping  them  in  blaukets  aud 
leaving  them  to  the  mercies  of  the  dements 
and  oandvorons  birds. 

Accarate  Gceleglcal  Estimates. — A  good 

illustration  of  the  exactness  of  modem  geo- 
logical science  is  found  on  comparing  the 
results  actually  obtained  in  the  sinking  of 
artesian  wells  in  London  with  the  concln- 
dons  readmd  by  Prof.  Frsstwioh  as  long 
Bgo  ss  1851.  In  a  work  pnbUslied  hi  that 
year,  "  A  Geological  Inquii^  respecting  the 
Water-bearing  Strata  of  the  Country  around 
London,^'  Prestwich  made  the  prcdictiun 
that  the  chalk  beneath  London  would  be 
foond  to  have  a  thiekBtiS  of  m  feet.  Hie 
upper  green-sand  of  40  feet,  and  the  gault 
of  IBO  feet  At  tiie  time  of  tins  announce- 
ment, as  we  learn  from  Nature,  no  wcU  in 
London  liad  been  sunk  to  a  greater  depth 
than  feet  in  the  chalk,  but  now  there 
aru  fuur  deep  borings  which  roarvelously 
coollrm  Prof.  Plrestwlcfa*s  lessoainga.  We 
take  from  our  London  oontemporaiy  the 
following  table,  showing  the  results  aa  caU 
culated  by  Prestwich,  and  as  actually ascer» 
tiuned  by  borings: 


STRATA. 

ti 

*  s 

Barikt  at 

KMttltl. 

town. 

Croats***. 

650 

645 

646 

668 

rpporgreeamad. 

40 
IM 

148 

ifie 

"When  it  i.s  remembered,"  adds  Natuft, 
'*  that  the  chalk  graduates  downward  insen- 
sibly into  the  upper  grecn-sand,  and  that  it 
is  almost  impossible  to  decide  on  their  line 
of  separation,  it  will  be  admitted  on  all 
hands  that  the  sgreement  between  the  es> 
timafeed  and  proved  reenlts  is  marrdoody 
dose." 
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Mental  Disease  In  Animals. — The  pathol  > 
ogy  ot  mind  in  the  lower  auimals,  aud  more 
especially  in  domesUo  animals,  li  ft  mbject 
wbich,  Bingubrly  tnough,  has  hhlierto 
tnteted  vwy  little  attentloii,  though  it  is 
one  that  ought  to  possess  the  highest  in- 
terest to  man.   Dr.  W.  Lau  Jer  Lindsay,  who 
for  a  few  years  past  has  devoted  himself  to 
the  study  of  mental  phenomena  as  exhibited 
in  the  aniinal  emlion  fatfivior  to  nan,  oon- 
tribotes  to  the  Jimmd  0/  MadoL  Sdmce 
the  reanUs  of  bla  obsenrations  upon  the  men- 
tal pathology  of  animals,  from  which  it  ap- 
pears that  ill  them  insanity  is  virtually  the 
same  as  in  man.    He  notes,  however,  certain 
peculiarities  in  the  case  of  the  lower  anl- 
mala,  the  moit  Important  of  wfaieh  la  the 
ikeHlty  with  whleh  turt^fidd  kumntjfmAj  be 
produced  in  them,  either  by  ill-usage  or  by 
brain  or  ljh)od  poisoninf^ ;  hence  the  whole 
course  of  insanity  may  be  very  convenient- 
ly studied  in  animals.    This  unworkcd  field 
of  oomparaUye  psychology  preaenta  to  the 
MnUtfona  young  j^jridan  the  opportmity 
not  only  of  earning  disUncUon,  but  also  of 
adding  to  human  knowledge,  and  thereby 
to  human  as  well  a3  animal  happiness  and 
well-being.    "  Let  me,"  writes  Dr.  Lauder 
Lindsay,  "  commend  the  experimental  and 
acientiio  atady  of  the  pathology  of  mind  in 
the  lower  aidmala  to  thoae  enable  yontha 
■who  at  pceaent  fritter  away  their  time,  tem- 
per, and  opportunities,  on  subject?  hoth  trite 
and  trivial ;  who  expend  their  ingenuity  in 
improving  upon  Nature  by  drawing  hard 
and  fast  lines  of  demarkation  where  she 
drawa  none;  who  dlaeorer  in  the  laat  faab- 
lonable  drag,  or  mode  of  drnggwg,  a  pana- 
cea for  all  the  ills  of  the  insane ;  who  delight 
in  barren  statistics  that  have  already  been 
tabulated  a  thousand  times,  with  results  of 
no  practical  value." 

irchselegy.— The  Lapham  Archaeologi- 
cal Society  of  Wisconsin  is  tbenameof  an  or- 
ganisation fimned  and  located  at  Mil  wankee, 
WiiooDsln,  for  the  purpose  of  instituting 
reaearehea  hito  the  antlqQitiea  of  that  State. 
It  proposes  to  survey  and  register  the  dis- 
covery of  ancient  mounds  ;  collect  and  pre- 
serve the  relics  found  ;  and  to  publish  from 
tfane  to  time  eoeh  faifonnation  eoneernfaig 
the  rcraha  of  ita  Ubots  aa  will  lead  to  a  bet- 
ter knowledge  of  the  origin  and  diaraeter 


of  the  prehistoric  peoples  of  the  region  of 
the  Great  Ldikes  and  the  Mississippi  Valley. 
It  haa  long  been  known  that  Wisconsin  ia 
particalariy  fleh  in  remains  of  the  mound- 
builders.  In  1866  Dr.  J.  A.  Lapham,  after 
whom  this  society  is  fitly  named,  published, 
as  one  of  the  Smithsonian  contributions,  a 
quarto  volume  describing  and  figuring  such 
aa  bad  then  been  obserred.  Th^  hare  been 
diaeofered  hi  gieat  nnmben  ainee^  and  then 
is  ample  room  for  vigorous  work  in  explof> 
ing  and  describing  them  before  they  disap- 
pear under  the  denuding  operations  of  the 
plough  and  the  barrow.  They  are  so  widely 
scattered  and  so  small  in  aiae  tfiat  their  piea- 
emtlon  to  quite  out  of  the  qneatlon  after 
the  Boil  be|^  tobe  cultivated.  It  is  to  be 
hoped  that  the  aootety  will  be  able  to  push 
its  labors  succcsflfully,  and  that  its  action 
may  excite  a  spirit  of  emulation  in  other 
localities. 


NOTES. 

A  DESTRrcTivK  tomado  visited  the  vi- 
cinity of  Elkhart,  Indiana,  on  the  afternoon 
of  July  2d.  It  completely  destroyed  sev- 
eral buildings,  and  unroofed  others,  up-" 
rooted  whole  orchards,  and  distributed  trees 
and  rubbish  over  acres  of  crops.  The  prog- 
resa  of  the  atom  waa  from  west  to  east ;  but 
the  buildings  and  trees  all  fell  toward  the 
south,  as  if  they  had  been  taken  up  by  the 
northern  portion  of  the  whirling  eolumn, 
and  thro^-n  into  the  centre,  which  aeeraod 
south  of  the  principal  track  of  devastation. 
Mo-  one  was  killed  outright,  but  one  of  the 
injured  has  since  died.  A  correspondent 
suggests  one  fact  connected  with  the  work 
of  this  tornado,  which  he  thinks  seems  to 
Indicate  the  presence  of  a  large  amount  of 
electricity,  if,  indeed,  the  manifestation  was 
not  cbietly  electric.  All  the  leaves  on  the 
trees,  aU  the  com,  grain,  and  otiier  green 
things  within  the  path  of  the  hurricane, 
were  seared  and  shriveled,  as  if  by  great 
heat. 

It  has  been  found  by  Miiller,  of  the 
Berlin  Chemical  Society,  that  ateam  at  or- 
dinary pressure,  when  ?ent  into  saline  solu- 
tions, raises  their  temperature  considerably 
abore  its  own.  A  aolntlon  of  common  salt, 
so  concentrated  as  to  have  its  boiling-point 
127°,  may  be  raised  to  125°,  by  sending 
into  it  steam  at  100'.  The  more  concen- 
trated the  solution  the  higher  the  rise. 

TBI  power  of  reaiatanoe  to  the  action  of 
I  aea-water  poaaeaaed  by  copper  and  phoa- 
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phoi4>nniM  rctpeetirdiy  fe  ibown  by  tlM 

result  of  an  experiment  made  under  the 
auspices  of  the  Kugdian  Govemmint.  The 
experiment  lasted  for  six  moutliH,  and  at  the 
end  of  that  tim*>  it  was  found  that  the  cop- 
per (which  was  of  the  host  (iiialit y)  had  lost 
over  three  per  cent  of  ita  weight,  while  the 
loM  of  idiosphor-branie  wu  bal  little  over 
one  per  cent 

In  a  lecture-room  experiment  eoggeeted 
by  M.  V.  Meyer  for  showing  increase  of 
weight  by  combustion,  a  candle  ia  attached 
to  each  pan  of  e  baUmoe,  and  ebove  one  a 
glass  tube  open  at  both  ends  is  hung  at 
nearly  the  height  of  the  wick.  In  this  tube 
is  a  piece  of  wire  gauze  holding  fragments 
of  oaustic  soda ;  aAer  balancing  the  candles, 
one  of  them  is  lit.  wlicn  the  products  of 
combustion  arc  retained  by  the  soda,  and 
this  end  of  the  beam  deaeends. 

That  toads  will  eat  bcos,  would  seem  to 
be  clearly  proved  by  the  obserratione  of  M. 
Brunet.  As  the  bees  of  a  hive  were  crowd- 
ing in  to  escape  from  a  rain-storm,  aomc  of 
them  rested  on  the  grase  in  the  Tidnity 
nwaitinfr  their  turn  to  enter.  M.  Bnmet  saw 
a  toad  busy  in  devouring  these  bees.  He 
etrried  the  toad  again  and  again  to  a  dis- 
tence  of  from  thirty  to  flfly  metres  from  the 
bive,  but  sooner  or  later  the  animal  was  at 
his  post  again,  greedily  dcv(niriii(,'  the  been. 

While  investigating  the  hygienic  prop- 
erties of  pine  and  eucalyptus,  Charles  T. 
Kingzett  found  that  by  expo.oing  a  mechani- 
cal iiiixtnro  of  water  and  turpentine  to  a 
currout  of  air  at  normal  summer  tempera- 
tare,  e  eolation  containing  hydrogen  per- 
oxide— a  powerful  disinfecting  and  oxidiz- 
ing agent — and  camphoric  acid  may  be 
reidily  obtained.  This  aolation  cont^ns 
no  oil  of  turpentine,  is  non-poisonone,  and 
without  iwrm  to  textile  fabrica. 

It  is  noted  as  a  curious  fact  hy  Sir 
Samuel  Baker  that  a  negro  has  never  been 
Icnown  to  tame  an  elephant  or  any  wild  ani- 
meL  The  elephants  employed  by  the  an- 
cient Carthairinians  and  Romans  were 
trained  by  Arabs  or  Carthaginians,  never 
by  negroes.  A  person  might  travel  all  over 
Africa,  and  never  see  a  wild  animal  trained 
and  petted.  It  bad  often  struck  Sir  Samuel 
aa  very  distressing  that  the  little  children 
never  had  a  pet  animal  ;  and,  though  hchad 
often  offered  rewards  for  young  elephants, 
he  had  never  succeeded  in  fretting  one  alive. 

Ax  the  meeting  of  the  American  Medical 
Association,  at  Chicajiio,  on  June  6th,  the 
subject  of  the  reviHion  of  the  American 
Pharmaeopo'ia,  the  proposed  rejection  of 
the  one  in  use,  and  the  substitution  there- 
for of  en  entirely  new,  more  modem  and 
complete  work  on  tbiSt  subject,  was  poet> 
poned  indefinitely. 


Tn  long-talked^f  plan  of  heeling  n  cHy 

by  steam,  generated  at  one  or  more  points, 
and  distributed  by  pipes,  is  at  length  about 
to  be  practically  tried  at  Loekport,  New 
Yortc,  where  boilers  and  boiler-houses  are 
now  erected.  Tlie  working'  of  ih'xH  new  ft?- 
tem  will  be  watched  with  interest.  The  io> 
▼enter  eetimatee  that  the  saving  to  eftch 
householder  will  be  from  thirty -three  to 
fifty  per  cent,  of  the  pr^ent  expense  for 
stores,  coal,  etc. 

Remains  of  an  enormous  dinosaur  have 
been  discovered  in  Colorado,  and  received 
at  Yale  College,  which,  according  to  ProU 
Marsh,  would  indicate  the  length  of  the  en- 
tire animal  to  have  been  about  fifty  or  aizty 
feell  Portfons  of  the  eeemin  end  of  tbe 
po.storior  limbs  have  been  preserved  ;  the 
last  two  vertcbrsB  are  nearly  complete. 
From  all  the  indications,  Pirof.  Htndi  con- 
cludes that  it  was  an  herblroroos  reptile, 
and  perfectly  distinct  from  any  species 
known.  He  names  it  2'itano$auru»  mon- 
tatnui. 

From  a  study  of  no  lesa  than  a  hun- 
dred and  six  epidemics  of  typhoid  ferer, 
Jaccoud  reaches  the  eonelusidn  that  the 
disease  is  etigendcred  by  fecal  matter  ;  but 
that  this  natter  is  not  typhogeaie,  thet  in, 
docs  not  of  itself  produce  the  typhoid  synii>- 
toms,  unless  it  incloeee  the  specific  poison 
of  the  disease.  There  ere,  lumerer,  he  ad- 
mits, circumstances  under  which  such  mat- 
ter is  poisonous,  without  having  had  any 
previous  admixture  of  typhoid  substaneei!. 
In  sudi  cases  the  poison  is,  he  says,  elabo- 
rated in  the  fecal  matter,  which  itself,  as  be> 
fore,  is  merely  an  agent  of  trauemibsiou. 

In  1861,  1,500,000  pounds  of  Indian  tea 
was  consumed  in  the  British  Isles;  tlxree 
years  later  the  amount  of  this  tee  ooneemed 

was  2 ,600,000  pounds;  in  1867,6,000,000 

pounds;  in  18 4O,  i:ifiO0,0(K)  pounds;  in 
1871,  21,000,000  pounds;  in  1875,  17,500,- 
000 pounds;  and  in  1876, 19,000,000 pounds. 
It  is  expected  that  the  eori?nmption  for  the 
present  year  will  be  not  less  than  82,000,000 
pounds, 'or  one-fourth  of  ell  the  tee  con- 
sumed in  the  United  Kingdom.  Indian  tea 
has  always  con<manded  tbe  tugbeet  price  in 
the  Loudon  market. 

In  testing  the  comparative  explosiveness 
of  nitro-glycerine,  in  the  crystallized  and  the 
liquid  state.  Beck*  rliinn  uj^ed  a  drop4>k)clc 
of  wrought-iron  weipliing  'i.lSti  kilogrammes', 
having  at  its  lower  end  a  hardened  steel 
point  of  7.068  square  millimetres.  The 
nif  ro-plycerine  was  spread  In  a  thin  layi  r  on 
a  flat  anvil  of  Bessemer  steel,  and  the  weight 
was  dropped  from  different  lieigbts.  The 
liquor  exploded  at  a  fall  of  .0.:7&  metre,  but 
the  crystaliiztd  or  froien  nitroglycerine 
only  at  2.13  metrea. 
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BATHYBIUS  AND  THE  MONERS/ 

By  JPxoFisflos  ERKST  HA£CK£L. 

^  J^I^'^j  al)out  whicli  so  much  has  been  said,  lias  no  exist- 
-1— ^  ence  ;  tlie  ass^uiiijdiou  of  its  existing  l•e^tc(.l  on  illusions.  It 
will  be  tlie  same  with  the  rest  of  the  Monercs ;  these  su})|)Osed  pri- 
mordial ori^anisms,  too,  will  prove  to  ]>e  the  j)roduct  of  erroneous 
observation.  So  has  one  of  the  main  supports  of  the  modern  devel- 
opment doctrine  fallen,  and  it  will  yet  be  found  that  all  its  other  sup- 
j)orts  rest  upon  illusions  and  on  error.  The  whole  fabric  of  Darwin- 
ism is  simply  an  air-castle,  the  theory  of  natural  selectiou  is  a  boap- 
bubble,  and  the  doctrine  of  descent  is  not  true." 

Such  is  the  gist  of  many  an  article  published  during  the  past  year 
in  all  sorts  of  periodicals.  Simply  and  sidely  from  the  supposed  non- 
existence of  Ilathybius  it  is  rashly  inferred  that  there  is  no  6uch 
thing  at  all  as  3Ioneres,  and  that  the  doctrine  of  evolution  is  badly 
hit.  This  assertion  is  oi'  course  made  with  most  gusto  by  the  oppo- 
nents of  the  development  theory.  The  clergy  is  already  rejoicing 
over  the  utter  downfall  of  the  theory  of  descent.  But  even  among 
the  adherents  of  the  theory  of  evolution,  the  non-existence  of  Bathyb- 
ius  is  held  to  be  proved,  and  from  this  fact  a  series  of  conclusions  is 
drawn  which  suggests  more  or  less  weighty  objections  against  Bome 
of  the  main  principles  of  Darwinism.  These  circumstance  s,  as  also 
the  confusion  of  the  j)ul>lic  mind  as  to  the  actual  state  of  the  case, 
have  induced  me  to  consider  tlie  oNIonere'^  (jueslion  with  s])ecial  refer- 
ence to  Bathybius.  It  wcuild  n))pear  to  be  specially  my  right,  nay, 
even  my  duty,  to  discuss  this  (pu-stion,  inasmuch  as  it  was  my  dubi- 
ous luck  to  have  stood  godfatlu  r  to  this  "ill-famed  primordial  slime 
of  the  sea-depths."   Wheo,  iu  18G6,  my  friend  Thomas  Iluxley  gave 

>  Tnuukted  fWmi  tlM  GcmMn,  hj  J.  Fit^genild,  A,  IL 
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to  it  in  baptism  tlic  nuine  Uat/tt/hhts  JlaeckeUi^  he  of  course  could  not 
have  foreseen  that  the  poor  neopliyte  would,  like  another  Icarus,  in  a 
very  short  time  become  a  l>iol(>«;ical  celel)rity,  ascending  to  the  heaven 
of  terrestrial  fame,  and  then  before  the  end  of  its  first  decennium 
tumbling  down  into  the  gloomy  Hades  of  mythology.  Let  us  see, 
then,  whether  it  is  really  dead,  and  wliether  it  has  ever  existed  at  all. 
And  supposing  we  have  to  admit  its  merely  mythological  apparition- 
existence,  let  us  see  what  consequences  result  for  the  ^loneres, 

I.  History  of  the  Moneres. — In  the  spring  of  1 864  I  observed  in 
the  Mediterranean,  at  Villafranca,  near  Nice,  little  floating  globules 
of  siime,  one  millimetre  or  hall' a  line  in  diameter,  which  interested 
me  very  mnch.   Under  the  microscope  each  of  these  globules  looked 
like  a  little  star,  its  centre  consisting  of  a  fsr  smaller,  structorelesfl 
globule,  while  from  the  outer  sariiace  radiated  several  thousand 
exceedingly  fine   threads.     Close  examination  with  high  powers 
showed  that  the  whole  body  of  the  star«haped  thing  eonsisted  of 
simple  albuminous  cell-substance — sarcode,  or  protoplasm/  and  that 
the  threads  radiating  on  all  sides  from  the  surface  were  not  perma- 
nent organs,  bnt  constantly  variable,  in  number,  sise,  and  shape. 
They  were  seen  to  be  changing  and  non-persistent  processes  of  the 
central  protoplasmic  body,  like  the    false  feet,"  or  psendopodia, 
which  constitute  the  only  organs  of  the  Rhizopods.  But  while  in 
the  Rhizopods  cell-nuclei  are  scattered  through  the  protoplasm,  and 
hence  their  bodies,  morphologically  considered,  are  made  up  of  one  or 
of  many  cells,  nothmg  of  the  kind  is  to  be  seen  in  the  protoplasmie 
globules  observed  at  Villafranca.  For  the  rest,  no  difference  was  to 
be  found  between  the  two  with  respect  either  to  the  motions  of  the 
filaments  or  to  the  manner  in  which  they  were  employed  as  organs  of 
touch  for  sensation,  or  as  organs  of  nutrition  for  taking  in  food.  To 
complete  the  natural  history  of  the  little  protoplasm-globule,  which  I 
had  studied  with  great  minuteness,  all  that  was  still  needed  was  a 
knowledge  of  its  mode  of  propagation.   In  this,  too,  I  was  finally 
successful.    After  some  time  the  little  creature  broke  up  into  two 
halves  by  simple  division,  and  each  of  these  went  on  living  like  the 
original  one.  Thus  I  had  learned  the  whole  life-cycle  of  what  I  had 
to  regard  as  one  of  the  simplest  organisms  conceivable,  and  I  gave  it, 
in  recognition  of  its  fundamental  significance,  the  name  of  /Volo- 
genes  primordialia,  "first-born  of  primeval  time.'*    An  aeenrate 
description  of  it  was  published  by  me  in  vol.  xv.  of  the  ZeiUehri/t 
far  wissenschaftliche  Zoologie  (p.  3G0,  Plate  XXVI.,  Figs.  1  and  2). 

The  very  next  year  two  distinct,  extremely  simple  organisms,  very 
closely  resombliniif  ProtoijOTH'S,  were  described  by  the  distinguished 
niicroscopist  Cienkowski.  In  vol.  i.  of  the  yXrrhiv  filr  mikroskopische 
Zoologie  (p.  20.3,  Plates  XII. -XIV.)  he  ])ublislied  very  interesting 
"Contril)utions  to  the  Knowled'j^e  of  Monads."  Among  the  various  Pro- 
tista here  associated  by  Cieukowbki  under  tlie  old,  ambiguous  term 
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Monads"  occur  two  microscopic  inhabitants  of  fresh  water,  which  in 
the  perfectly  simple  and  structureless  constitution  of  their  unnucleated, 
radiate  protoplasmic  body  resemble  Protogenes — the  genera  Protomo- 
nas  {Monas  amyli)  and  Vampyrellu  (the  latter  in  three  different  spe- 
cies) ;  they  differ,  however,  from  Protogenes  in  their  mode  of  propaga- 
tion. Whereas  Protogenes,  after  it  has  grown  to  a  certain  size,  does  not 
gain  any  further  increase  of  mass,  but  directly  breaks  up  into  two  frag- 
ments, Protomonas  and  Vampy  rella  retract  their  rays,  and  pass  into  the 
inactive  state,  and  meanwhile  the  little  protoplasmic  globule  becomes 
encysted,  or  surrounded  with  an  envelope  (cyst).  While  so  encysted, 
Protomonas  breaks  up  into  a  great  number  of  nmaller  globules,  and 
Vampyrella  into  four  fragments  (tetraspores).  All  of  these  afterward 
become  free,  and  by  a  simple  process  of  growth  are  developed  into 
the  perfect  form. 

In  the  mean  time  I  had  myself  observed,  in  fresh  water  at  Jena,  a 
fourth  allied  genus  of  extremely  simple  organisms,  in  all  respects  like 
the  common  AmcBba,  but  distinguished  from  it  by  having  no  cell-nn- 
cleuB,  and  no  contractile  vesicular  envelope ;  hence  I  named  it  Prota- 
maha  primitiva.  While  in  the  first-named  three  slime*globuleB  (Pro- 
togenes, Protomonas,  and  Vampyrella)  numerous  filaments  radiate 
from  the  entire  surfiuse  of  the  central  protoplasmic  body,  in  Pro  ta- 
na ceba,  on  the  contrary,  just  as  in  the  common  Amceba,  there  are  only 
a  few  short,  finger-shaped  j>roce8se8,  which  are  constantly  changing, 
being  now  retracted,  and  again  pushed  out  in  some  other  place. 
When  Protamceba  has,  by  taking  in  food — ^which  operation  it  performs 
after  the  manner  of  Amoeba — attained  a  certain  sixe,  it  breaks  up  by 
division  into  two  parts.  I  first  published  my  observations  of  Prota- 
ni(eba  in  the  "  Generelle  Morphologie,"  voL  i.,  p.  188.  Afterward 
I  published  figures  of  JProtamoiba  primitiva^  which  are  to  be  found 
in  my  "  Natural  History  of  Creation,^*  sixth  German  edition,  p.  167, 
and  in  my  "Anthropogenic,"  third  edition,  p.  414. 

Backed  by  these  observations,  which  were  still  further  prosecuted 
afterward  by  other  investigators,  and  also  by  myself,  I,  in  1866,  in  the 
Generelle  Morphologie,**  established  a  special  class,  that  of  Moneres 
(i.  e.,  timple)^  for  all  these  organisms  of  most  simple  constitution.  In 
the  first  volume  of  that  work  I  wrote  as  follows : 

**  In  order  dearly  to  distinguish  from  all  other  orgauisms  made  up  of  hetero- 
geneous parts  these  simpleat  and  most  imperfect  of  all  organisms,  wherein  nei- 
ther the  mioroscope  nor  chemieal  reagents  ean  detect  any  difTerentiation  of  the 

homogeneoos  plasmic  body,  we  give  them,  once  for  nil,  the  name  of  Moneres^  or 
sitnplo  organisms.  Surely,  if  we  would  explain  life;  if  we  would  deduce  it 
from  falsely  so-called  *  dead  mnttor ;  '  if  we  would  fill  up  the  chasm  between 
organisms  and  the  inorganic  world — wo  must  needs  trive  special  attention  to 
the!«e  very  interestinc:  but  hitherto  quite  neglected  (irganistns,  and  lay  the  great- 
est stress  upon  their  exceedingly  simple  morphological  constitution,  which  never- 
'theless  b  entirely  consistent  with  the  discharge  of  all  the  essential  functions  of 
life.  Inasmnoh  as  in  these  homogeneoas  living  things  no  trace  is  to  be  discov-  ^ 
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trod  of  diflforeiit  morphological  consiiluciils,  of  'or^'ans; '  but,  on  the  contrary, 
as  all  tlic  iiiolccules  uf  thu  struoturelctis  carbou  cumpouud  of  the  living  uUmnien 
of  which  they  coosist  are  equally  capable  uf  performing  the  vuriuub  life-func- 
tioDS,  it  is  pUdn  that  the  ides  of  an  organism  can  be  ednoed  ouly  djnamicaUj  or 
pb^ologicaUy  from  vital  moveinenti  and  not  statically  or  morphologicallj  from 
the  composition  of  the  body  ont  of  'organs.*** 

For  soma  yemra  alter  this  the  circle  of  oar  ezperienoea  with  these 
•traBU^  ^otgaaiams  witlioot  organs"  -waa  considerably  widened. 
During  mj  voyage  to  the  Canary  Islands  in  1860-'d7  I  very  naturally 
directed  my  whole  attention  to  these  Ofgaoisms,  and  was  ro  fortonste 
as  to  discover  many  new  forms  of  Moneres.  On  the  white  calcareous 
shells  of  a  remarkable  Cephalopod  {Spiruia  I^erQMi)^  found  in  thov- 
sands  on  the  coasts  of  the  Canaries,  I  have  sometimes  noticed  nu- 
merous little  red  point i^,  which  under  the  magnifying-^laas  looked  like 
ornamental  stars,  and,  when  highly  magnified,  like  orange-red  proto- 
plasmie  disks  or  globules,  from  the  circumference  of  which  radiated 
numerous  tree>shaped  filaments,  with  branches.  Closer  ol^servation 
showed  that  these  (comparatively  colossal)  protoplasmic  bodies,  too, 
were  unnucleated  and  stmotureless,  and  that  they  propagated  after 
the  same  manner  as  Frotomonas,  the  globular,  encysted  body  break- 
ing up  into  a  great  number  of  little  fragments.  To  this  new  genus 
of  Moncrcs  I  gave  the  name  of  J^rotomyxa  aurantiaca^  and  it  is 
figured  m  Plate  L  of  the  "Natural  History  of  Creation."  I  then, 
during  the  same  year  (1867),  found  a  like  magnificent  Moneres  form 
in  the  mud  of  the  harbor  of  Puerto  del  Arreoife,  the  port-town  of  the 
inland  of  Lanzarote,  and  to  it  gave  the  name  of  Myxatlrum  radfatu. 
Its  distinguishing  mark  is  this,  that  the  fragments  or  spores  into 
which  the  globular  body  breaks  up  in  the  act  of  propagation  arrangre 
themselves  in  lines  radiating  from  the  centre  of  the  globule,  and  eznde 
spindle-shaped,  siliceous  envelopes,  from  which  the  young  Honeres 
afterward  drops  out. 

On  the  strength  of  all  these  observations,  I,  in  1868,  published  in 
the  Jenaieehe  Zeitsekrift  ffkr  J^ahmoisaensehaft  an  extended  ^  Mono- 
graph of  the  Moneres  "  (voL  iv.,  p.  64,  Plates  IL  and  III.).  In  this 
monograph  both  my  own  observations  and  those  of  others  are  set 
forth  at  length  and  discussed.  At  that  time  the  number  of  known 
genera  of  Moneres  was  seven.  By  later  observations  it  has  been  in- 
creased to  dxteen,  as  is  stated  by  me  in  my  Supplement  to  the  Mon- 
ograph of  the  Moneres  *'  (Jmaieehe  ZniachriftfOt  NeOunBiMengeht^ 
1877,  voL  vi.,  p.  28).  The  differences  between  these  Moneres  come 
simply  from  the  fact  that  the  soft,  slimy  mass  expands  and  moves  in 
different  forms,  and  that  the  asexual  propagation  (by  division,  spore- 
formation,  etc.)  takes  place  in  different  ways. 

IL  HUtory  of  Sathifbiua.-— The  great  interest  possessed  by  the 
Moneres  morphologically  as  well  as  physiologically  was  further  height- 
ened when,  in  1868,  the  foremost  aoOlogist  of  England,  the  celebrated 
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Thomas  Huxley,  described,  in  the  Journal  of  Microicopieal  Scienee 
(vol.  yiil^new  scries,  p.  1,  Plate  IV.),  a  now  and  quite  peculiar  species 
of  Moncres,  giving  it  the  wmnc  oi  Bathi/hhis  Ilaeckelii.  Unlike  the 
rest  of  the  Monercs,  this  Bathybius  had  included  in  it  certain  pecaliar- 
ly-formed  microscopic,  calcareous  corpuscles — oocoospheres  and  cocco- 
liths ;  but  iu  formless  masses  of  protoplasm,  of  very  different  sizes, 
were  said  to  coyer  in  enormous  quantities  the  profoundest  abysses  of 
the  sea,  from  5,000  to  25,000  feet  depth.  With  this  formless  primor- 
dial organism  of  the  simplest  kind,  which,  occurring  in  thousands  of 
millions,  covers  the  sea-bottom  with  a  living  layer  of  slime,  a  new- 
light  seemed  to  be  thrown  upon  one  of  the  most  difficult  and  most 
obscure  problems  of  the  history  of  creation— nam  el  y,  the  question  of 
the  origin  of  life  upon  the  earth.  With  Bathybins,  the  ill-famed 
^'Ursohleim"  (primordial  slime)  appeared  to  have  been  found,  of 
which  it  bad  been  prophetically  affirmed,  fifty  years  betbre,  by  Oken, 
that  from  it  was  sprung  the  whole  world  of  orgaaiams,  and  that  this 

Ursehleim''  itself  had  sprung  from  inorganic  matter  at  the  sea^bot- 
tom  in  the  course  of  planetary  development. 

The  deep^a  oose  containing  the  masses  of  Bathybins  was  first 
discovered  during  the  deep-sea  soundings  made  in  1857  for  the  Atlan- 
tic cable.  The  Atlantic  Telegraph  Plateau,  which  stietehes  from  Ire- 
land to  Newfoundland  at  a  mean  depth  of  12,000  feet,  was  found  to 
be  covered  everywhere  with  a  peculiar  gray,  very  finely-pulverised 
oose.  This  oose  was  remarkable  for  its  tough,  sticky  nature,  and  under 
the  microscope  showed  masses  of  little  calcareous-shelled  Rhizopods, 
particularly  Globigerintt,  and  also,  as  one  of  Hs  main  constituents, 
those  minute  corpuscles  known  as  coccoliths.  But  it  was  not  till 
eleven  years  later,  in  1866,  that  Huxley,  with  the  aid  of  a  yery  power- 
ful microscope,  made  a  new  and  thorough  investigation  of  this  oose, 
calling  in  also  the  aid  of  chemical  analysis.  He  discovered  the  naked, 
free,  formless  protoplasm-masses,  which,  together  with  the  Globi- 
gerin»  and  tlie  coccoliths,  make  up  the  great  bulk  of  the  oose. 

These  masses  are  of  different  sises,  some  being  visible  to  the  naked 
eye,  others  extremely  minute.  Subjected  to  microscopical  analysis, 
they  showed,  imbedded  in  a  transparent,  colorless,  structureless 
matrix,  nnclei,  coccoliths,  and  occasionally  foreign  bodies." 

Living  Bathybius  was  first  observed  in  1868,  by  Sir  Wyrille  Thom- 
son and  Prof.  William  Carpenter,  two  practised  and  sagacious  soOlo- 
<icists,  during  a  deep-sea  exploring  expedition  to  the  North  Atlantic, 
in  the  war-ship  Porcupine.  Of  the  living  deep-sea  oose  they  write: 
''This  ooze  was  actually  living;  it  collected  in  lumps  as  though  albu- 
men had  been  mixed  with  it ;  and  under  the  microscope  the  sticky 
mass  was  seen  to  be  living  sareode  ^  {Annab  and  Magasdne  of  Nai^ 
ftral  SUtory^  1869,  vol.  iv.,  p.  ;  and  Sir  Wyville  Thomson,  in  his 
very  interesting  work,  ^  The  Depths  of  the  Sea,",  second  edition,  1874, 
p. 410, adds: 
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"In  this  dredgiup  [Glol>iperina-ooze  taken  at  the  depth  of  2,435  fathoms  in 
the  hay  of  Biscay],  as  in  most  others  in  the  hed  of  the  Athintic,  tliere  \viu>  evi- 
dence of  a  c(»n>-i(lrral>K'  (juaiiiity  of  soft  gelatinous  orgiuiic  matter,  enuufih  to 
give  u  blight  viscosity  to  the  niud  o£  the  surface  layer.  If  the  mud  be  >iiakeii 
with  weak  apirits  of  wine,  fine  flakes  separate  like  coagulated  mncns;  and  if  a 
little  of  the  mud  in  which  this  Tiscid  condition  ia  most  marked  be  placed  in  a 
drop  of  sea- water  uider  the  microecope,  we  can  naoallj  see,  after  a  time^  an  ir- 
regular network  of  matter  resembling  white-of  ^eggt  distingoiahable  by  its  main- 
taining its  outline,  and  not  mixing  with  the  water.  This  network  may  be  se^ 
gradually  altering  in  form,  and  entangled  granules  and  foreign  bodies  change 
their  relative  positions.  Tht  gelatinous  matter  is  therefore  capable  of  a  certain 
amount  of  vuncment,  and  there  can  he  no  dauH  t^t  it  mani/'eets  the  phmomena 
of  a  ttry  eimyU  form  tf  l{/'eJ** 

My  own  researcbeB  on  Bathybias-ooce  had  to  do,  like  those  of 
Huxley,  only  with  dead  substance  in  alcohoL  The  bottle  in  which  it 
had  been  sent  to  me  from  the  Faroe  Islands  bore  this  label:  Dredged 
of  Prof.  Thomson  and  Dr.  Carpenter  with  the  steamer  Porcupine^  in 
2,435  fathoms.  22.  July  I860.— Latitude  41""  38',  longitude  12''  4'." 
Thus  this  Batbybins-ooze  was  the  same  on  which  the  obsen^ers  named 
above  had  made  their  investigations  of  the  ama'boid  movements. 
The  results  of  my  own  investigations  I  have  stated  fully  in  my 
•*Beitnigc'  zur  Plastiden-Theorie  "  (II.  Batliybius  and  tlie  Free  Pro- 
toplasm of  the  Sea-Dej»llis,"  Jtnahehe  Ztifffcftrift  fi'ir  ^^aturirissoi- 
6cfuift,  1870,  vol.  v.,  p.  499,  Plate  XVII.).  Tlie  eighty  figures  1  tiiere 
give  of  the  different  formless  protopla.^m-masses  of  Bathybius,  and  of 
the  little  calcareous  bodies  included  in  the  same,  were  copied  with  tbe 
utmo^^t  exactness  from  very  highly-magnified  images  of  those  organ- 
isms taken  with  the  aid  of  tlie  camera  lucida.  Some  of  the  fiizurcs 
have  also  been  used  in  my  paper  on  "Life  in  the  Profoundest  I)epths 
of  the  Sea,"  wdiich  was  published  in  1870,  in  the  Virchow-Holzeudorff 
Collection  (No.  110). 

This  specimen  of  Bathybius-ooze,  which  had  been  very  well  pre- 
served in  strono;  alcoliol,  I  examined  as  minutely  ns  possible,  employ- 
ing the  newest  methods  of  research,  and  in  jiarticular  the  excellent 
method — not  em])loyed  by  Huxley  in  his  investigation — of  staining 
with  carmine  and  iodine,  my  purpose  being,  above  all,  to  determine 
more  accurately  the  quantity  and  quality  of  the  amorphous  pro- 
toplasmic matter.  This  albuminous  substance,  which  was  reddened 
by  carimne,wasTery  evenly  distributed  through  tbe  ooze,  and  in  most 
of  the  specimens  examined  constituted  at  least  ooe-tenth  to  one-fifth 
(  f  the  whole  volume;  in  many  instances  it  was  as  much  as  one-half. 
The  same  protoplasmic  masses  which,  on  treatment  with  carmine,  be- 
came of  a  more  or  less  deep-red  tint,  took  from  iodine  and  pure  nitric 
acid  a  yellow  color;  and  with  other  chemical  reagents  they  exhibited 
precisely  the  same  properties  ns  the  protoplasm  of  animal  and  vegetal 
cells.  The  form  of  most  of  the  little  masses  was  irregular,  roundish, 
or  provided  with  obtuse  processes  resembling  those  of  an  AmcDba; 
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others  took  the  lorin  of  irregular  reliculations  of  sarcode,  like  those 

of  the  3Iyxomycetje. 

Whether  the  little  calcareous  fnistnles — coccolitlis  aiul  cooco- 
ppheres — whicli  occur  so  abundantly  in  Bathyhius-ooze,  both  within 
and  between  the  protoplasni-masscH,  actually  bcloni^  to  it  or  not,  I 
was  unable  to  determine,  especially  as  I  had  already  observed  the  very 
same  kinds  of  calcareous  frustules  in  the  bodies  of  sundry  pelagic 
liadiolaria  which  live  at  the  surface  of  tlic  ocean  off  tlie  Canaries 
("  Myxobrachia  of  Lanzarote  ").  These  strange  calcareous  bodies, 
occurring  now  in  the  form  of  a  simple  concentrically  stratified  disk, 
again  resembling  a  shirt-button,  anon  assuming  tlie  shape  of  a  si)here 
made  up  of  several  disks,  and  so  on,were  as  likely  to  be  secretions  of  the 
Bathybius  sarcode  as  foreign  bodies  accidentally  (or  in  the  process  of 
taking  up  food)  introduced  into  the  protoplasm.  Of  late  the  second 
hypothesis  has  come  to  a})pear  the  more  probable,  and  biologists  now 
hold  that  all  these  corpuscles  are  microscopic  calcareouB  algae — c 
careate  unicellular  plants. 

These  investigations,  confirnied  as  they  liave  been  by  sundry  other 
observers, seemed  to  siiow  that  at  the  bottom  of  the  Atlantic, between 
the  depths  of  5,000  and  25,000  feet,  there  exists  a  sort  of  ooze  which, 
with  its  other  characteristics,  contains  a  great  quantity  of  a  peculiar 
and  as  yet  hardly  individualized  species  of  Moneres.  The  error  into 
which  we  now  fell  consisted  in  over-hastily  generalizing  the  results  of 
those  deep-sea  soundings  in  the  North  Alhmtie,  and  supposing  the 
bed  of  the  deep  sea  to  be  everywhere  covered  with  similar  Moneres. 
This  inference  was  flatly  negatived  by  later  research.  During  the 
cruise  of  tlie  Challenger,  which  extended  ovt  r  three  and  a  half  years, 
thougli  careful  search  w^as  made  for  Bathybius  in  the  depths  of  various 
seas,  it  was  nowhere  found.  We  have  no  ground  for  calling  in  ques- 
tion the  diligence  and  accuracy  of  the  eminent  naturalists  attaclied  to 
the  famous  Challenger  Expedition ;  and  all  the  less  because  its  director, 
Sir  Wyville  Thomson,  had  been  himself  the  first  to  observe  the  move- 
ments of  the  living  Bathybius.  Hence  we  must  suppose  that,  in  the 
portions  of  tlie  deep-sea  bottom  explored  by  the  Challenger,  there 
were  no  Bathybius  Moneres.  But  does  it  hence  follow  that  all  previous 
observations  and  inferences  were  incorrect? 

As  is  very  usual  in  such  cases,  exaggerated  and  one-sided  views 
were  at  once  given  up,  and  no  less  exaggerated  and  one-sided  contrary 
views  adopted.  Once  it  was  supposed  that  Bathybius  occurred  in 
masses  at  the  bottom  of  every  sea;  now  its  existence  anywhere  was 
denied.  The  Bathybius-ooze  preserved  in  alcohol,  which  had  been  the 
subject  of  prior  investigations,  was  now  held  to  he  notldng  but  a 
gypsum  precipitate,  such  as  is  found  wherever  sea-water  is  mixed  with 
Spirits  of  wine.  This  hypothesis  was  first  put  forward  by  certain 
naturalists  of  the  Challenger  Expedition,  and  therefore  Frol  Huxley 
recanted — ^prematurely,  as  I  believe— bis  earlier  views  conoemiDg 
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Bathybius.  In  NaUurt  (August  19, 1875),  and  in  the  ^}iMrfitr^«7b«ma/ 

of  Microscopic  Science  (1875,  vol.  xv.,  p.  392),  he  writes  as  follows: 

"Prof.  Wyville  Tlioiiisoii  informs  me  that  the  best  i't?'urts  nf  the  Cbiilknjjer's 
staff  linve  failed  to  discover  JldthyhitiH  in  a  fresh  state,  and  that  it  is  seriously  stis- 
|»e<'ted  that  the  thin?  to  which  I  jrave  that  uaiue  is  little  more  than  suljdinte  of 
lime,  prccipiluttid  iu  a  tioeculeat  state  from  sea-water  by  the  stroug  alcohol  ia 
whidi  the  speefaaeni  of  the  deep-sea  eoiiBdiiigs  which  I  ezamlned  were  pre- 
served. The  strsnge  thing  is,  that  this  inofgsnic  precipitate  is  jeofes^  le  fts 
ditiUikgvMed  /Iron  pree^ntaUd  oAtiflMn,  and  it  resembles,  perhaps,  even  more 
eloBely,  the  proligerous  pellicle  on  the  surface  of  u  putreaoent  infusion  (except 
in  the  absence  of  all  moving  particles),  coloring  irregukrlj,  bnt  Teiy  folly,  with 
camiine,  running  into  patches  with  defined  edj^'ca,  and  in  every  wny  comporting 
itself  like  an  or^'anic  thinj::.  Prof.  Thomson  hjikiIs  rery  fjuardtdly,  and  doe*  not 
comidcr  the  fate  of  Bathybins  to  be  as  yet  ah»oh(tt  ly  dtcuJed.  liut  since  I  am 
mainly  resi)ousible  f«tr  tlie  mistake,  if  it  be  one,  of  introducing  this  singular  t^ub- 
atancc  into  the  libt  of  living  things,  I  think  I  shall  err  on  the  right  side  in  attach- 
ing even  greater  weight  than  he  does  to  tlie  view  which  lie  suggests.** 

These  words  of  Prof.  Haxlcy*s  avralceued  marked  interest,  and 
were  j>rctiy  generally  thought  to  be  the  death*blow  of  poor  Bathyb- 
ina.  Bat,  in  proportion  aa  tlie  real  parents  of  Bathybins  show  a  din- 
position  to  abandon  their  child  as  being  beyond  hope,  the  more  do 
I  oonaider  it  to  be  my  duty  as  its  godfather  to  defend  its  rights  and, 
if  possible,  to  restore  its  expiring  vital  sparic  Here,  as  luolc  wonld 
have  it,  I  find  a  valuable  ally  in  the  person  of  a  traveled  German  nat- 
uralist, who  quite  recently  observed  living  Bathybius  off  the  ooast 
of  Greenland.  The  well-lmown  north-polar  explorer.  Dr.  £mil  Bea- 
sels,  who  fortunately  returned  safe  after  the  wreck  of  the  Polaas, 
writes  as  follows  of  the  Haeckelina  (jiganteay  a  giant  Khiiopod,  prob- 
ably identical  with  Asirorhiza,  })reviou8ly  described  by  Sandahl : 

"During  the  late  American  North-Polar  Expedition,  I  found  in  Smith  Sound, 
at  the  depth  of  ninety-two  fathoms,  great  nia«ses  of  free,  undiflFerentiatc-d, 
hoiiioirciK'ons  jTotoplasra,  withtMit  any  trace  of  coccolitha.  In  view  of  its  truly 
i>|)artuu  .simplicity,  I  gave  to  this  or^nism  (which  I  was  able  to  study  iu  the 
living  state)  the  name  of  Protobathybius.  In  the  report  of  the  exi>edition  it 
will  be  figured  and  described.  I  wonld  simply  say  in  this  place  that  tMe$9  mamm 
eamUted  t/ pure  protoplasm^  in  which  calcareous  partides  occurred  only  by  ac- 
cident They  appeared  to  be  very  tfieiy,  metk'like  etrueiuret,  f»WipeifeU  ama- 
hoid  mtnemenU;  they  tooh  up  particles  of  carmine,  and  otlur  foreign  euhttunees^ 
and  there  teas  aetive  motion  of  the  nuclei.^'' — (Jennische  Zt  it.^chr\ft  fur  Naiurui*- 
gensehtft,  vol.  ix.,  p.  277.  See  also  Annual  Report  of  the  Secretary  of  the 
Kavj  for  1878). 

In  Packar<rs  "  T.ifo-TIistoricR  of  Animals  "  is  to  Ito  scon  a  figure 
(]iul)lishe<l  l)y  Ressels)  of  the  j)rotoi)lasin-iiot  of  Protobathybius.  From 
this  figure  I  conclude  that  Protobathybius  is  the  same  as  owt  Jiathybius. 

III.  A  Critique  of  Jiathybius. — Having  now  presented  to  the  reader 
the  historic  facts  relating  to  Bathybius,  we  next  address  ourselves  to 
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a  erftigue  of  this  Babject.  Wc  will  endeavor,  by  impartially  weigbmg 
the  facts,  to  form  an  unprejudiced  jadgment  on  Bathybias,  now  80 
decried  and  so  generally  discredited. 

With  respect  to  dead  Bathybiua — deep-sea  ooKe  brought  from  the 
North  Atlantio  and  preserved  in  spirits  of  wine — all  the  observers  who 
have  studied  it  closely  agree  in  saying  that  it  contains  g^reater  or 
smaller  masses  of  coagulated  protoplasm,  which,  in  their  morphologi- 
cal and  ohemioo-physical  properties,  bear  the  closest  resemblance  to 
certain  Moneres.  The  results  obtained  by  Huxley  from  material  ex- 
amined by  him — results  which  I  myself  have  been  able  to  confirm  and 
enlarge— haye  been  admitted  as  correct  by  all  the  other  observers 
who  studied  the  same  oose. 

With  respect  to  lining  Bathyhuta,  we  have  poBitire  testimony  as 
to  its  charaoteriatie,  Rbiiopod-tike  movements  from  thiee  competent 
observers,  namely,  Sir  Wyville  Thomson,  Prof.  William  Carpenter, 
and  Dr.  Emil  Bessels.  All  three  made  their  observations  on  deep-sea 
ooie  from  the  North  Atlantic.  On  the  other  hand,  the  attempts  made 
by  members  of  the  Challenger  Expedition  in  various  seas  to  repeat  and 
confirm  these  earlier  observations  on  the  movement  phenomena  led 
only  to  negative  results. 

What  follows  now  from  this  testimony,  all  of  which  we  must  rec- 
ognise as  of  equal  credibility,  but  which,  nevertheless,  is  self-conflict- 
ing  ?  Simply  that  the  Bathybins-ooce  has  a  limited  geographical  die- 
tribuHon^  and  that  it  was  an  over-hasty  generalization  to  people  all 
deep-sea  abysses  with  that  organism.  But  from  the  fact  that  the 
Challenger  Expedition  did  not  rediscover  living  Bathybius  it  surely 
does  not  follow  that  the  observations  made  in  ether  localiHes  by  the 
Porcupine  Expedition  were  faulty.  Or,  from  the  fact  that  the  Chal- 
lenger Expedition  found  Radiolarian  ooze  only  in  a  comparatively  limit- 
ed area  in  the  Pacific  and  nowhere  else,  must  we  draw  the  conclusion 
that  no  such  thing  exists  ?  We  know  that  the  vast  majority  of  organ- 
ic species  have  a  limited  distribution ;  why,  then,  should  not  the  dis- 
tribution of  Bathybius  be  limited  too  ? 

Hence  I  confess  I  cannot  understand  why  Huxley  should  have  so 
■  suddenly  and  so  totally  changed  his  views  about  Bathybius.  Still  less 
do  I  understand  how,  at  the  last  meeting  of  the  German  Naturalists* 
Association  at  Hamburg  (September,  1876),  Bathybius  could  ever  have 
been  publicly  interred.  In  the  Berlin  NatianaheUxnig  I  find  the 
following  notable  report  (dated  Hamburg,  September  21  st)  of  a 
paper  by  Prof.  M5bius,on  Marine  Fauna  and  the  Challenger  Expe- 
dition:'' 

"Over  tli-so  platcmi^  [(loop-?oa  plateaus,  from  3,700  to  4,000  feet  deep]  wo 
.slioulJ  look  for  the  mysterious  ^  {)riinor<li!il  ^liim-,'  Batliyliius,  to  wliidi  tlie 
famous  Huxley  gave  tlje  name  of  IJnffif/hius  llaeckelii  as  a  compliment  to  his 
genial  friend  of  Jena.  Bat,  nnfortunately,  natural  history  met  with  a  sad  mis- 
hap. Bathybias,  which  fitted  so  nicely  into  the  modem  hypotheses  of  the  he- 
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ginning  of  things,  turned  out  to  be  an  artificiul  product  of  gypsum  precipi- 
tated by  alcohol  from  sea-water,  in  which  it  is  held  iu  the  state  of  solution. 
Wherever  fresh  specimens  of  the  ooze  have  been  examined  on  shipboard,  do 
traces  of  *  Bathybios  *  have  bean  found.  The  andienoe  were  fahrl j  atarded  when 
Plx>£  Hobius,  by  simply  mixing  alcohol  with  a  glass  of  sea-water,  caosed  Ba- 
thybins  to  appear  before  their  eyea.** 

Verily,  this  ia  a  remarkable  kind  of  logic  Because  apirits  of  wine 
mixed  with  sea-water  precipitates  gypanm,  therefore  Bathybios-oose 
kept  Ib  spiritB  of  wine  is  precipitated  gypsum  I  And  this  demonatr*- 
tion  £urly  startled  "  the  members  of  a  German  AssociatioB  of 
Naturalists  I  That  strong  spirits  of  wine  mixed  with  sea-water  pro- 
dnces  a  lights  floooalent  gypsum  precipitate  is  known  to  every  one 
that  has  preserred  marine  animals  in  spirits  of  wine.  But  so,  too,  is 
it  knpwn  to  every  man  who,  like  Huxley  and  myself  has  closely  ex- 
amined the  Batbybins-ooze  collected  by  the  Porcupine  Expedition,  that 
the  Moneres-ltke,  albuminous  bodies  found  therein  consist  actually  of 
oBnaninous  Buhatance  and  not  ofgyp9wn.  Carmine  stains  them  red, 
nitric  acid  and  iodine  yellow ;  sulphuric  acid  decomposes  them,  and 
they  give  all  the  other  reactions  of  protoplasm^  which  is  not  the  case 
with  gypsum,  as  every  one  knows. 

If  we  finely  pulverize  certain  kinds  of  chalk,  or  chalky  marl,  we 
obtain  a  fine  white  fiour,  that  might  easily  be  mistaken  for  the  re- 
markable Radiolarian  ooze  found  by  the  Challenger  Expedition  m  a 
limited  area  of  the  Pacific  (and  there  only),  at  a  depths  ranging  from 
12,000  to  26,000  feet.  This  Radiolarian  ooze,  which  I  am  at  present 
engaged  in  studying,  consists  almost  exclusively  of  the  most  beautiful 
and  varied  forms  of  siliceous  Radiolarian  shells.  But  with  the  naked 
eye  we  cannot  distinguish  this  dried  ooze — a  wonderful  microecopio 
museum  of  Radiolaria — from  ])ulverized  chalk-marl  containing  not  a 
single  Radiolarian  shell.  I  now  propose  that  at  their  meeting  in  Mu- 
nich next  September  (1^77)  the  Naturalists'  Asf^ociation  experimental- 
ly demonstrate  that  those  eiiormouB  Radiolarian  deposits,  discovered 
by  the  Challenger  Expedition  at  tlie  bottom  of  tlie  Pacific,  have  110 
real  existence.  "The  experiment  is  a  very  8im])le  one."  Let  tl»e 
lecturer  bray  in  a  mortar,  in  siixhf  of  the  assembled  naturalists,  a  bit 
of  chalk-marl  containing  no  Kadiolaria.  The  white  powder  so  ob- 
tained does  not  contain  a  sinirle  Radiolarian  ;  therefore  the  Tacitic 
ooze  (consistinc^  exclusively  of  Radiolarians)  does  not  exist,  since  these 
two  substances  cannot  be  distinguished  from  each  other  by  the  naked 
eye — quod  t  rut  dt  nionstrandum.  We  are  confident  that  this  striking 
experiment  will  "fairly  startle"  the  beholders,  and  make  an  end  of 
Radiolarian  oozo. 

IV.  A  CrUl<nie  of  the  3foneres. — From  the  foregoing,  we  think 
it  clearly  a]ii)ears  that  (he  jHni-i.cistence  of  BatJiyhius  is  not  proved. 
Nay,  it  is  highly  probal)le  that  the  observations  of  Wyville  Thom- 
son and  Carpenter  and  iiessels  on  the  movements  of  living  Bathybius 
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were  correct.  We  will,  however,  for  the  nonce,  suppose  the  contrary 
to  be  the  fact,  an«l  will  grant  tliat  Batliybius  is  not  a  Moneres,  nor  even 
an  organism.  Dot  s  it  follow  from  this  that  the  Moneres  too  have  no 
existence  ?  Or  must  we  say  tliat,  as  the  familiar  great  sea-serpent  of 
fable  does  not  exist,  therefore  there  is  no  such  thing  as  a  sea-serpent? 
We  know  that  there  are  many  sea-serpents  belonging  to  the  family  of 
the  viviparous  and  liighly-venomous  Hydroitlihhv  {HydrophiSy  Pkt- 
turus^  yEjti/surus^  etc.),  wiiich  chietly  inhabits  the  Indian  Ocean  and 
the  Sunda  Archipelago,  but  noue  of  which  attain  any  cousid^rable 
sia^e. 

It  were  useless  here  again  to  quote  my  own  researches  which  have 
demonstrated  the  existence  of  upward  of  a  dozen  different  species  of 
Moneres,  some  living  in  fresh,  others  in  salt  water.  I  would,  liowever, 
state  that  these  observations  have  since  been  rejieated  and  confirmed  I)}' 
a  number  of  competent  investigators.  Some  of  these  Moneres  appear  to 
be  very  widely  distribated  in  fresh  water,  as  for  instance  the  genera 
Protamodba  and  Vampyrella.  Protamceba  agilis  and  Vdfnpj/rclla  spiro- 
g^iB  may  be  obserred  almost  any  summer  at  Jena.  P.  primitlva  and 
V.  vornx  have  been  seen  by  sundry  observers  in  very  diverse  locali- 
ties. Other  new  Moneres  forms  have  been  quite  recently  discovered  by 
Cienkowski  and  Oskar  Grimm.  When  the  attention  of  microscopists 
has  been  more  generally  directed  to  these  extremely  simple  organisms, 
we  may  hope  that  our  knowledge  of  them  will  be  considerably  widened 
and  deepened. 

Whether  Bathybius  is  or  is  not  a  true  Moneres,  at  all  events  we 
already  know  with  eertitude  a  number  of  true  Moneres  whose  funda- 
mental importance  is  quite  independent  of  Bathybius.  We  know  that 
even  now  there  exist  in  the  waters  of  our  planet  a  number  of  very  low 
foims  of  life,  which  are  not  only  the  simplest  of  nil  actually  observed 
organisms,  but  even  the  simplest  imaginable  of  living  things.  Their 
whole  body,  in  the  fully-developed  and  reprodaotire  condition,  con- 
sists of  nothing  but  a  little  mass  of  stmctureless  protoplasm,  whose 
changing,  variable  processes  all  at  once  disdiarge  the  various  life- 
functions — ^movement,  sensation,  transmutation  of  matter,  nutrition, 
growth,  and  reproduction.  Morphologically  considered,  the  body  of  a 
Moneres  is  as  simple  as  an  inorganic  crystal  We  cannot  distinguish 
in  it  separate  parts  ;  or,  rather,  each  part  is  equivalent  to  each  other. 
These  fiMSts  and  their  far-reaching  consequences  apply  to  aU  Moneres 
without  exception—with  or  without  Bathybius! — and  hence  it  does 
not  affect  the  theory  at  all  whether  Bathybius  exists  or  not. 

When  we  describe  these  Moneres  as  absolutely  simple  organisms,*' 
we  of  course  only  express  their  morphological  nmplieiiy,  the  absence 
of  distinct  organs.  Chemioo-physically,  they  may  be  highly  compos- 
ite ;  indeed,  we  must  in  any  case  ascribe  to  them,  as  to  all  albumi- 
nous bodies,  a  highly  -  complex  molecular  strtfcture.  Many  regard 
the  slime-like  albuminous  body  of  Moneres  as  a  single  chemical  albu- 
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men  combination,  while  otiurs  set'  in  it  a  multitude  of  sucli  combina- 
tions ;  others,  aLjuin,  leLjard  it  as  an  emulsion  or  intimate  blending  cf 
albuminous  and  fatty  ]»articles.  For  a  general  biological  view  of  tLe 
INIoneres  this  is  of  subordiiwite  interest ;  for,  however  the  ease  may  be, 
the  creature  is  at  all  events, yro;«  tlic  anatomical  point  ofvievr,  per- 
fi.'Ctly  simple — an  organism  without  organs.  It  proves  ineontrO" 
vcrtibly  that  life  docs  not  depend  on  the  cooperation  of  different  or- 
gans, but  on  a  certain  cheniico-pbysical  congtitution  of  amorpboas 
matter — on  that  albuminoiUB  substance  which  we  call  earcode  or  pro- 
toplasm— a  nitro-carbon  compound  in  the  semi-fluid  state. 

Uence,  life  is  not  a  result  of  organization,  but  vice  versa.  Amor- 
phoQB  protoplasm  gives  rise  to  organized  forms.  Having  already,  in 
previous  writings,  called  attention  to  the  high  importance  of  the  Mo- 
neres  from  this  apd  other  points  of  view,  I  can  here  only  refer  to  those 
papers.  At  present  I  must  content  mjself  with  pointing  out  the  im- 
portance of  the  3Ioneres  in  connection  with  the  g^reat  question  of  the 
origin  of  life.  The  oldest  organisms,  sprung  by  spontaneous  genera* 
tion  (Urzeugung)  from  inorganic  matter,  must  have  been  Moneres. 

It  is  precisely  the  general  importance  of  the  Moneres  for  the 
solution  of  the  greatest  of  biological  problems  that  makes  tbem  a 
8tnmbling4>look  and  a  scandal  to  the  opponents  of  the  doctrine  of 
evolution.  These  men,  of  course,  take  every  opportunity  to  dispute 
the  existence  of  Moneres^  exactly  as  was  done  in  the  case  of  Sdodn 
Canademe^  the  much-disputed  oldest  fossil  of  the  Laurentian  forma- 
tion. The  most  experienced  and  competent  students  of  the  class 
Rhisopoda^— at  their  bead  Frof.  Carpenter,  of  London,  and  the  distin- 
guished anatomist  Max  Schultae,  of  Bonn,  deceased— are  firmly  con- 
vinced that  the  American  EozoOn  is  a  genuine  Rhizopod — a  Polytha- 
laminm,  near  akin  to  Polytrema.  I  have  myself  for  several  years 
made  a  special  study  of  Rhiaopods.  I  have  minutely  examined  sev- 
eral fine  preparations  of  EozoOn  made  by  Carpenter  and  Schultse,  and 
I  have  not  the  slightest  doubt  that  it  is  a  genuine  Polythalamium,  and 
not  a  mineraL 

But^  just  because  of  the  extraordinary  fondamental  importance  of 
EoBoOn,  and  because  the  discovery  of  that  fossil  adds  several  millions 
of  years  to  the  eartb^s  organic  history,  making  the  primitive  Silurian 
formations  to  appear  recent  by  comparison,  and  rendering  a  great  ser> 
vice  to  the  doctrine  of  evolution,  therefore  It  is  that  the  opponents  of 
that  doctrine  so  stoutly  affirm  that  it  is  not  of  organic  origin  at  all, 
but  purely  mineral.  But  as  the  high  importance  of  EozoSn  was  placed 
in  its  proper  light  by  these  unavailing  attacks  of  ill-informed  opponents, 
so  is  it,  too,  with  the  ISfoneres — with  or  without  Bathybius.  The  true 
Moneres  remain,  forming  an  immovable  fouudalion-stone  of  tlie  doc- 
trine of  evolution. — Kosinod, 
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MOLECULAE  MAGNITUDES.       •  .  » -  _ 

By  L.  B.  CUBTISS.  '  . 

IN  entering  upon  an  analysis  of  the  subject  of  atomic  and  molecular 
magnitudes,  it  is  desirable  that  we  should  have  as  clear  an  idea  of 
the  immeasurably  small  in  Nature  as  possible.  To  the  astronomer  the 
size  and  relative  distances  of  tbe  celestial  bodies  are  real  magnitudes, 
and  so  also,  to  the  molecular'  physicist,  the  magnitudes  verging  upon 
the  infinitely  small  are  just  as  much  of  a  reality.  The  billionth  part 
of  an  inch  is  just  as  much  of  a  fact  as  a  billion  miles. 

The  mathematical  definition  of  a  point  consists  in  stating  it  as  a 
locality 'without  length,  breadth,  or  thickness;  but  we  receive  no  very 
concise  idea  of  the  definition  until  we  proceed *graphiculiy,  and  make 
a  dot  with  a  pencil  or  otherwise,  which  shall  possess  limited  dimen- 
sions of  lentfth  and  breadth  ;  then,  by  the  metaphysical  process  of 
abstraction,  we  dispense  with  the  linear  dimensions  of  length  and 
breadth,  and  thus  purify  our  conceptions  concerning  physical  magni- 
tudes, and  place  ourselves  in  a  way  of  realizing  the  entity  or  real  ejL- 
istence  of  tlie  invisibly  small  in  2sature. 

In  tlie  animal  kingdom  are  found  myriads  of  forms  so  miinit(?  that 
their  bulk  is  reckoned  by  less  than  the  millionth  part  of  a  cubic  inch, 
yet  each  one  is  endowed  with  organs  of  sense  or  assimilation  sufficient 
to  serve  the  purpose  in  their  sphere  of  life.  Tlio  vegetable  kingdom, 
also,  offers  abundant  specimens  of  microscopic  forms,  calculated  to 
excite  our  admiration  by  the  beauty  and  minuteness  of  their  organisms. 
Such  is  notably  the  case  in  several  ft>rms  of  Diatomacca;.  Tlie  striated 
markings  of  Pleurosiynia  fasciola  afjcregate  to  04,000  to  the  inch, 
while  Amphipleura  pelliicula  often  exhibit  stritc  exceeding  100,000  to 
the  lineal  inch.  And  yet  the  skeletons  of  these  minute  organisms  are 
composed  mainly  of  silex,  tiic  silex  again  being  made  up  of  silicon 
and  oxygen.  Notwithstanding  the  almost  infinitesimal  magnitudes 
of  the  organic  world,  human  skill  is  able  to  compete  in  tlie  matter 
of  minuteness.  Platinum  wire  has  been  drawn  so  fine  as  to  rival 
in  mumteness  the  smallest  fibre  of  the  spider's  web.  Gold  has  been 
dep«»^^ited  upon  the  surface  of  otlier  metals,  and  drawn  to  such  ex- 
treme thinness  that  a  thousand-millionth  part  of  a  grain  exhibited 
the  visible  characteristics  of  the  metal.  The  oscillations  of  the  hori- 
zontal pendulum  can  be  measured  to  the  ^yoVinnr  P^^^  inch, 
by  the  aid  of  a  small  mirror,  a  beam  of  light,  and  a  graduated 
scale  for  reading  the  vibrations.  Kobert,  with  a  mechanical  skill  un- 
surpassed, has  repeatedly  ruled  with  a  diamond-point  upon  glass  the 
nineteenth  band  of  his  test-plate,  consisting  of  lines  less  than  the 
llJ^^ji  of  an  inch  apart,  and  it  is  claimed  that  he  has  succeeded  in 
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ruling  plates  covering  224,000  lines  per  inch,  ench  as  woald  agcrreirate 
in  superficial  areas  to  over  50,000,000,000  to  the  square  inch !  Such 
minute  divisions  are  wholly  beyond  the  resolving  power  of  the  most 
elaborate  of  modern  microtoopic  appliancee ;  for  it  has  been  shown  by 
Sorby  '  that  the  ultimate  power  of  the  microscope  for  distinct  defini- 
tion is  limited  to  the  examination  of  magnitudes  not  less  than  one-half 
of  the  average  wave>length  of  the  luminous  spectrum ;  and  it  is  shown, 
upon  the  aut)iority  of  Uelmholtz,  that  when  the  amplitude  of  the  ob- 
ject is  less  than  this  half  wave-length-^r  somewhat  in  excess  of  80,- 
000  to  the  inch — ^the  dark  interference-fringes  impair  the  definition  of 
the  instrument,  except  in  the  case  of  striated  markings,  which  may  be 
clearly  defined,  or  resolved,  by  so  arranging  the  illumination  as  to 
mask  the  fringes,  and  bring  oat  a  good  definition  even  in  excess  of 
100,000  to  the  inch.  Hence,  the  main  difficulty  attending  the  possible 
amplification  of  objects  less  than  abont  the  ttAty  inch  in  diam- 
eter is  a  purely  pbysl(»il  one,  and  depends  npon  the  constitution  of 
light  itsell 

The  various  phenomena  of  chemical  physics  teach  ns  that  matter 
is  not  homogeneous,  but  is  made  up  of  infinitesimal  particles  or  atoms, 
the  term  atom  meaning  indivUihU  partide;  and  that  the  term  mole- 
cule— ^meaning  literally  a  Utile  hums— refers  to  an  aggregation  of  two 
or  more  atoms.  Th  us,  a  crystal  of  common  salt  may  be  pulverised  until 
one  of  its  fragments  is  barely  discernible  to  the  highest  range  of  micro- 
scopic power,  and  still  this  fragment  will  retain  all  the  characteristics 
of  salt.  This  same  microscopic  portion  is  susceptible  of  a  further 
subdivision  by  solution  in  water,  when  the  spectroscope  will  detect 
its  presence  in  the  still  minuter  quantity  of  the  one-hundred-milHonth 
part  of  a  grain.  Here,  in  the  case  of  salt,  physical  analysis  ends,  and, 
aside  from  chemical  analysis,  any  further  subdivision  must  be  by  the 
process  of  abstraction,  until  by  its  means  we  arrive  at  the  mental  con- 
ception of  a  portion  so  roinnte  as  to  consist  of  an  atom  of  sodium 
united  by  the  bonds  of  chemical  affinity  to  an  atom  of  chlorine.  This 
is  now  a  molecule  of  common  salt.  Any  further  division  destroys  the 
entity  of  the  compound,  and  results  in  the  decomposition  of  the  salt 
into  the  atoms  of  its  elements.  Hence  a  simple  molecule  is  the  small- 
est portion  of  anv  chemical  compound  that  is  not  susceptible  of  suVidi- 
vision  without  destroying  its  entity,  or,  in  other  words,  the  smalU'st 
number  of  atoms  that  can  cohere  to  form  a  compound  constitute  the 
molecule  of  that  compound.  An  atom  is  designated  as  the  \iliiiii:»te 
particle  of  any  elementary  body,  and  is  not  susceptible  of  any  further 
division  within  the  range  of  human  analysis. 

Were  it  possible  to  magnify  the  atoms  of  matter  to  a  diameter 
available  for  distinct  vision,  we  shonld  be  met  at  the  outset  l>y  a  dif- 
ficulty too  astounding  for  realization.    It  is  a  matter  of  easy  proof 

•  H.  C.  Sorby,  F.  R.  S.,  in  his  anniversary  address  to  the  Royal  MicrOMOpical  Society, 
hi  the  Qmrterljf  Jowmai  of  Microtes^pioal  Sdeitce  for  April,  1876. 
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that  the  maj^nifying  of  any  oLjoct  wliile  in  motion  will  exhibit  that 
motion  increased  in  velocity  just  as  many  times  as  the  diameter  of  the 
object  is  augmented.  Suppose  we  had  at  our  command  an  instrument 
competent  to  amplify  the  atoms  to  the  one-fiftieth  of  an  inch  in  diam- 
eter: in  the  case  of  the  hydrogen-atom  the  necessary  magnifying 
power  would  be  10,000,000  diameters,  under  which  power  the  atoms 
would  have  their  motions  enhanced  by  the  same  multiple,  and  we 
sbould  then  be  called  upon  to  examine  an  image  the  fiftieth  part  of 
an  inch  in  diameter  plunging  across  tlie  field  of  vision  five  hundred 
million  times  faster  than  the  flight  of  a  cannon-ball. 

It  follows,  since  human  skill  is  incompetent  to  penetrate  by  any 
mechanical  means  into  the  internal  structure  of  matter,  that  we  shall 
be  compelled  to  direct  our  labors  to  other  modes  of  investigation  if 
we  would  know  more  of  the  atomic  structure  of  matter,  possessing  as 
it  does  a  minuteness  far  surpassing  the  analytical  power  of  the  micro- 
scope; in  fact,  so  hopelessly  ultra-microscopic  as  to  elude  all  other 
processes  except  that  of  mathematics  and  experimental  investigation. 

The  question  of  the  infinitely  large  and  the  immeasurably  small 
has  engaged  the  attention  of  philosophers  since  the  days  of  Democ- 
ritus.  Modern  investigators  are,  however,  in  possession  of  experi- 
mental data  that  aid  them  in  arriving  at  facts  with  ever-increasing 
accuracy.  We  have  the  atomic  theory  first  placed  upon  a  substantial 
basis  by  Dalton,  which  treats  of  the  atomic  constituents  of  matter, 
and  gives  to  each  atom  a  definite  si/.e  and  weight,  and  establishes  the 
proposition  that  atoms  combine  to  form  molecules,  and  tliat  molecules 
aggregate  to  masses.  We  have  also  the  kinetic  tliiory  of  gases, 
which  has  been  placed  upon  a  purely  mathematico-scientific  footing, 
as  has  also  the  department  of  hydro-kinetics  ;  and  experiments  within 
these  departments  are  accumulating  evidence  concerniDg  the  atomic 
and  physical  structure  of  matter. 

The  kinetic  theories  are  based  U])on  the  conception  that  these 
particles  or  atoms  are  in  constant  motion  among  themselves;  and  it 
assumes,  also,  that  their  movements  liave  an  infinite  series  of  veloci- 
ties in  all  conceivable  directions,  but  with  varying  degrees  of  inten- 
sity. This  idea  of  atomic  and  molecular  motion  puts  us  in  possession 
of  an  important  factor  for  determining  the  causation  of  all  physical 
phenomena.  Of  course  we  do  not  presume  to  say  that  the  atom  is 
the  primordial  or  ultimate  constituent  of  matter,  for  tliere  are  many 
evidences  to  show  that  the  present  list  of  sixty-five  elements  of  mat- 
ter may  not  be  elementary  at  all,  but  isomeric  compounds  of  one  or 
more  simpler  constituents. 

The  question  might  here  be  asked,  How  does  the  physicist  know 
anything  of  the  relative  size  of  atoms  and  their  vibratory  motions?" 
The  answer  is:  by  mathematical  deductions,  based  upon  the  behavior 
of  gases  ;  by  experimental  evidence,  principally  in  the  domain  of  ra^ 
diant  beat ;  also  in  the  interdifiusion  of  liquids  and  gases.  Researches 
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in  these  departments  have  (lotennincMl,  w  ith  a  great  deal  uf  eertaiiity, 
that  the  atoms  and  molecules  of  matter  do  not  touch  each  other,  and 
that  the  various  velocities  lliey  may  assume  under  different  condi- 
tions are  the  causes  of  all  the  ])henomena  of  light  and  heat.  And, 
moreover,  it  has  been  determined  by  the  most  refined  experiments, 
with  special  instruments  of  precision,  that  tliese  atoms  have  a  definite 
size  and  weight,  and,  under  special  conditions,  a  definite  velocity  and 
momentum.  The  pressure  of  gases  has  also  been  defined  as  the  re- 
sultant of  the  molecular  bombardment  or  impact  of  tbe&e  flying  pro* 
jectiles  against  the  sides  of  the  containing  vessel. 

Some  molecular  data  have  been  tabulated  from  the  calculations  of 
Clausius,  Maxwell,  Thomson,  and  others,  but  the  figures  given  are 
wholly  beyond  human  comprehension.  Thus  the  number  of  atoms  in 
one  cubic  inch  of  hydrogen-gas,  at  the  temperature  of  freezing  watw 
and  under  the  pressure  of  one  atmosphere,  is  given  in  the  neighbor- 
hood of  three  hundred  millions  of  millions  of  millions,  each  atom  pos- 
aessing  an  initial  velocity  of  over  a  mile  per  second,  covering  nearly 
eighteen  billions  of  oscillations  in  different  directions  in  the  same  sec* 
ond  of  time.  That  is  to  say,  each  particle  of  hydrogen,  w  bile  moving 
at  the  rate  of  seventy  miles  per  minute,  has  its  coarse  wholly  changed 
something  like  17,700,000,000  times  in  every  second.  Sir  William 
Thomson  coooludes,  from  the  data  given  by  ClaiAiias,  that  the  diam- 
eter of  the  gaseous  molecule  is  somewhere  between  the  ggftatajiea  and 
the  f(mto<no  iuQh^  and  as  the  density  of  known  tiquids  and  sotids 
is  ffom  600  to  16,000  times  that  of  common  air,  he  conolndes  that  the 
distance  from  centre  to  centre  of  contiguous  molecules  in  solids  is 
less  than  the  g^alt^tft  and  greater  than  the  ignAgojj  of  an  inch ; 
and  be  illustrates  by  supposing  **a  drop  of  water  to  be  magnified  up 
to  the  sise  of  the  earth,  each  molecule  to  be  amplified  in  the  same  pro* 
portion,  these  molecules  will  then  be  less  in  sise  than  cricket-balls^ 
but  larger  than  small  lead-shot." 

Imagine  the  particles  of  the  air  we  breathe  flying  about  at  the  rate 
of  eighteen  miles  per  minute— a  velocity  exceeding  that  of  a  cannon- 
ball — ^a  velocity  which,  if  the  particles  were  all  moving  in  one  direc- 
tion, would  constitute  a  tornado  ten  times  more  violent  than  any  ter- 
restrial hurricane  I  How  is  it,  then,  that  we  can  survive  the  incessant 
bombardment  of  such  a  storm  of  projectiles?  Simply  becansa  the 
particles  are  moving  in  all  directions,  so  as  nearly  to  counterbalance 
each  other^s  momentum.  Were  it  not  that  the  molecules  are  continu- 
ally changing  their  direction  by  executing  a  sort  of  carrom  upon  their 
neighbors,  the  interdiffhsion  of  liquids  and  gases  would  be  almost  in- 
stantaneous. If  the  molecules  could  project  in  straight  lines  without 
interference  with  each  other,  the  opening  of  a  bottle  of  perfumery 
would  permit  the  diffusion  of  its  odor  to  the  distance  of  many  hundred 
feet  sooner  than  you  could  open  and  recork  the  bottle,  or,  in  some 
instances,  about  one-third  of  a  mile  in  one  second  of  time. 
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An  instructive  experiment  may  be  made :  First,  finely  pnlyeriie 
indigo,  charcoal,  or  carmine,  and  then  mix  either  of  them  with  water, 
and  place  under  the  microscope,  when  an  incessant  movement  of  the 
small  granular  particles  will  become  apparent ;  and  the  smaller  the 
particles,  the  more  rapid  and  uniform  will  be  their  movements.  These 
movements  are  chiefly  of  a  Tibratory  kind ;  and  it  is  when  the  par* 
tides  are  minutely  divided^so  as  to  approach  the  limits  of  miorosoopic 
range,  that  this  vibratory  motion,  together  with  an  irregular  axial 
rotation,  approaches  a  degree  of  perfection  that  is  beantifnl  as  well  as 
svgge»tive.  This  experiment  is  well  calculated  to  assist  us  in  forming 
a  mental  conception  of  the  magnitudes  and  the  motions  of  those  atoms 
and  molecules  which  have  for  their  realm  the  regions  below  and  be- 
yond the  immeasnrably  small. 

As  to  the  shape  and  internal  structure  of  atoms,  there  is  no  definite 
knowledge ;  bnt  Helmholta*s  studies  of  certain  equations  in  hydro-ki- 
netics, several  years  ago,  gave  rise  to  the  idea  that  Tortex-motion  in 
m  frictionless  medium  would  exist  forevei^an  nssnmption  which  is 
purely  hypothetical;  but  since  the  proposition  has  been  enlarged  upon 
by  Sir  William  Thomson — who  conjectures  that  the  atoms  might  be 
filaments  or  rings  endowed  with  a  vortcx-motion — the  snbjoct  assomea 
a  shape  better  calculated  to  form  the  basis  of  a  scientific  theory.  To 
be  sure,  mathematical  formulas  might  show  that  the  behavior  of  a 
Tortex-filament  in  a  non-resisting  medium  would  answer  to  that 
ascribed  to  atoms — ^indestructible  and  unalterable  through  all  time; 
still,  at  the  same  time,  the  means  at  hand  for  its  complete  mathemati- 
cal Teriftcation  are  not  adequate  to  place  the  subject  beyond  the 
regions  of  theory.  Prof.  Tait,  in  a  review  of  this  subject  in  his 
Recent  Advances  of  the  Physical  Sciences,"  remarks  that,  with  a 
little  further  development,  it  may  be  said  to  have  passed  its  first  trial, 
and,  being  admitted  as  a  possibility,  may  be  left  to  time  and  the 
mathematicians  to  settle  whether  it  will  really  account  for  eyerything 
experimentally  found.** 

Small  as  these  atoms  are,  we  are  not  permitted  to  stop  here,  but 
remember  that  there  is  a  finer  medium  environing  them  all,  embracing 
possibly  a  complexity  of  internal  structure  sufficient  to  baffle  human 
investigation  for  all  time.  This  oosmio  or  luminiferons  ether  is  sup- 
posed to  fill  all  space,  intermoleonlar  and  interstellar,  and  to  be  the 
medium  in  which  the  atoms  and  molecules  move  like  motes  in  the 
sunbeam. 

Atoms  and  molecules  may  vibrate  to  and  fro,  or  may  execute  vari- 
ous oscillations  about  each  other,  with  a  moderate  vdocity,or  perfoim 
their  motions  with  a  rapidity  beyond  conception ;  and  be  the  intensity 
of  the  vibrations  ever  so  great  or  ever  so  small,  these  same  vibrations 
determine  the  amplitude  of  the  ethereal  waves— -those  waves  of  great- 
est length  giving  rise  to  all  the  phenomena  of  radiant  heat,  wbOe  shorter 
•ones  constitute  light  in  all  its  luminous  and  chromatic  effects ;  as  also 
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the  ethereal  waves  of  still  more  rapid  undulations  and  lesser  length 
furnish  the  actiuic  force  of  light.  And  if  the  mathematical  dedactioii» 
of  such  as  Maxwell  and  Boltzmann,  together  with  the  refined  research> 
es  of  many  others  in  this  border-land  of  science,  are  not  at  fault,  we 
would  not  be  surprised  if,  at  some  early  day,  the  aolation  of  the  phe- 
nomena of  electricity  should  be  found  io  acme  way  connected  with 
ethereal  Tibrations,  infinitely  more  rapid  and  minute  than  those  which 
produce  the  actinism  of  the  ultra-violet  Bpeetrom.  The  difficulties  at- 
tending the  solution  of  this  problem  may  be  more  fuUy  comprehended 
when  we  recollect  that,  in  dealing  with  vibrations  more  rapid  than 
those  bordering  the  visible  apectrom,  we  are  leaving  regions  where 
the  undulations  comprise  nearly  one  thousand  million  of  milliona  in  a 
aecond  of  time,  only  to  be  confronted  with  others  of  infinitely  greater 
rapidity. 

These  ethereal  and  moUonUr  actions  are  going  on  eternally  about 
ns.  The  photographer's  sensitized  plate  may  receive  an  image  that 
maps  out  the  constellations,  or,  through  the  prism  of  the  speotrosoope 
in  lines  of  light,  we  may  read  of  the  constituents  of  the  nebulsB^  and 
thus  upon  the  wavea  of  ether  do  we  hold  communion  across  the  uni- 
▼ene  by  that  etheceal  chain  of  motion  which  bmds  us  to  the  stars ! 


SIMPLE  EXFEBIMENTS  IN  OPTICS. 

fix  £UZA  A.  YOUMA^b. 

THE  little  work  of  Mayer  and  Barnard,  designed  to  introduce  be> 
ginners  to  the  experimental  study  of  o]»tics,  is  so  much  needed, 
so  skillfully  done,  and  may  be  so  helpful  to  teachers  and  students  of 
all  ages,  that  it  is  desirable  to  oflfer  a  few  illustrations  of  the  method 

of  experiment  adoj)te(l,  and  to  point  out  some  of  the  cheap  and  simple 
ways  which  Prof.  Mayer  has  liit  upon  for  excmplifyins:^  and  province 
optical  phenomena.  Wc  shall  make  free  use  of  his  text  as  well  as  his 
cuts  in  the  present  article.  Fig.  1,  for  example,  represents  the  ar- 
rangement adoj)ted  to  prove  that  light  moves  in  straight  lines.  Ho 
first  gets  three  little  blocks,  two  or  three  inches  square;  then  three 
slips  of  pine,  three  inches  by  four  and  one-eighth  of  an  inch  thick; 
and  then  three  postal-cards,  tlirouirh  which  a  small  aperture  is  to  be 
made.  The  authors  say:  "Just  liere  we  need  a  tool  for  making  small 
holes  and  doing  other  work  in  these  experiments  ;  and  we  push,  with 
a  pair  of  pliers,  a  cambric  needle  into  the  end  of  a  wooden  pen-holder 
or  other  slender  stick,  putting  the  eye-end  into  the  wood,  and  thus 
making  a  needle-pointed  awl."  This  is  an  excellent  little  contrivance, 
and  we  suggest  to  the  pupil  to  make  a  set  of  them  with  differeut- 
aized  needles,  which  he  will  iiud  very  useful.   Now,  lay^the  postal- 
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cards  flat  on  a  board,  one  over  the  other ;  measure  off  a  half-inch  from 
one  end  of  the  top  postal-card,  and  with  the  awl  punch  a  hole  through 
them  all  just  half-way  from  each  side.  Trim  the  holes  with  a  pen- 
knife, and  then  take  one  of  the  cards  and  one  of  the  wooden  slips  and 
put  the  card  squarely  on  one  of  the  wooden  blocks,  and,  placing  the 
slip  over  it,  tack  them  both  down  to  the  block.  Place  one  of  the 
blocks  near  a  lighted  lamp,  as  shown  in  the  figure,  and  another  at  the 


FlO.  1.— EXPEBIMENT  PBOVIXa  THAT  LlOUT  MOVES  lj(  StKAIQHT  LI!CE8. 


opposite  side  of  the  table,  where  the  observer  can  sit  to  look  through 
the  aperture.  When  the  light  is  seen  through  both  openings,  draw  the 
third  card  into  line  between  the  others,  when  the  ray  will  be  seen  to 
pass  through  all  three  cards.  Next,  take  a  piece  of  thread  and  stretch 
it  against  the  sides  of  the  three  cards  as  they  stand,  and  it  will  be 
seen  that  they  are  exactly  in  line,  and,  as  the  holes  in  the  cards  are  at 
the  same  distance  from  their  edges,  it  is  proved  that  the  beam  of  light 
that  passes  through  all  the  holes  must  also  be  straight.  If  the  posi- 
tion of  the  blocks  is  changed,  so  that  the  directions  of  the  holes  in  the 
cards  are  different,  the  same  effect  will  be  observed,  so  that  it  is  de- 
monstrated that  light  moves  in  exactly  straight  lines  in  all  direc- 
tions from  the  source  of  illumination.  Of  course,  a  pupil  can  learn 
from  a  book  that  light  moves  in  straight  lines,  but  this  will  be  a  mat- 
ter of  hearsay  or  authority,  and  not  of  direct  knowledge,  while  if  he 
makes  this  experiment  he  will  have  begun  to  prove  things  for  him- 
self, and  the  preparation  for  it,  and  trial  in  .different  ways,  will  be 
a  good  exercise  in  manipulation. 

Now,  if  the  student  wishes  to  prove  the  variation  in  the  quantity 
or  intensity  of  light  at  varying  distances,  he  can  do  it  in  the  simple 
way  shown  in  Fig.  2.  A  small  slit  is  cut  in  the  card  near  the  lamp, 
through  which  the  light  passes.  A  sheet  of  white  paper,  resting 
against  some  books  at  the  opposite  side  of  the  table,  forms  a  screen, 
upon  which  the  light  falls.  A  bit  of  paper,  an  inch  square,  is 
held  by  the  point  of  the  awl,  the  handle  of  which  is  stuck  in  some 
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wax  on  the  table.  Set  the  needle-awl,  with  the  bit  of  paper,  about 
twelve  inches  from  the  lamp,  and  then  darken  the  rooni.  I'pon  the 
screen,  which  is  placed  two  feet  from  the  lamp,  will  then  be  seen 
the  shadow  of  the  square  bit  of  paper.  With  a  lead-pencil  trace  an 
outline  of  this  shadow  on  the  screen,  and  then  move  it  a  foot  farther 
back ;  and  note  how  much  the  shadow  is  increased  in  size.  Witb 
the  pencil  trace  this  shadow  on  the  screen,  and  then  laying  the  paper 


Fig.  2.— Expbkimekt  with  Sbadowb. 

on  the  table  and  measuring  the  two  shadows,  you  will  see  how  they 
compare  in  size,  and  get  a  cl^w  to  the  principle  of  inverse  squares,  as 
it  is  called. 

Fig.  3  represents  the  means  used  in  showing  that  the  angle  of  the 
ray  as  it  strikes  the  mirror  is  the  same  as  that  at  which  it  is  reflected. 
A  and  B  arc  two  of  the  postal-cards  and  their  blocks  used  in  the  first 
experiment,  turned  with  their  inside  faces  toward  each  other,  and 
separated  by  three  more  blocks  of  the  same  dimensions  as  those  sup- 


¥v».  3.— Anglb  or  Incidrnci:  and  IltrLKCTiox. 

porting  the  cards.  The  flame  is  placed  even  with  the  hole.  On  the 
middle  block  rests  a  piece  of  glass,  coated  on  the  bottom  side  with 
black  varnish.  The  eye  looks  through  the  hole  B  upon  the  glass, 
where  it  sees  a  small  spot  of  light  that  is  the  reflection  of  the  ray 
from  the  lamp  through  the  hole  A.   The  point  of  the  needle  is  placed 
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directly  over  this  spot,  ami  held  in  position  by  the  wooden  handle 
with  a  piece  of  wax.    A  strip  of  paper,  filling  the  distance  from  A  to 

and  four  inches  wide,  is  held  upright  between  the  cards,  with  the 
bottom  resting  on  the  mirror.  The  edge  of  this  is  marked  with  a  pen- 
cil at  the  hole  ji,  and  again  at  the  needle-point.  A  straight  line 
joining  these  marks  will  form  an  angle  at  the  bottom  of  the  paper 
that  is  identical  with  the  angle  of  incidence.  By  reversing  the  ends 
of  the  paper,  and  comparing  this  line  with  one  from  B  to  the  needle, 
both  will  be  found  alike.  The  angles  of  incidence  and  reflection  agree. 

In  regard  to  the  reflection  of  light,  Prof.  Mayer  remarks : 

'*The  clouds,  the  water,  the  grass,  rocks,  tho  ground,  buildings,  the  walls 
inside,  clothing  and  furniture,  and  everything  we  can  see,  reflect  light  in  every 
direction  again  and  again,  and  thus  it  is  that  all  spaces,  without  and  within,  arc 
filled  with  light  so  long  as  tho  sun  shines.  At  night  the  sun  sinks  out  of  sight, 
and  still  it  is  light  for  some  time  after,  for  the  sunlight  is  reflected  from  the  sun- 
set-clouds and  the  sky.  Sometimes,  upon  a  summer's  day,  when  broken  clouds 
partly  hide  the  sun,  you  will  see  long  bars  of  dusky  light  streaming  from  open- 
ings in  the  clouds.  These  long  bars  are  beams  of  sunlight  shining  upon  dust 
and  fine  mist  floating  in  tho  air,  and  we  see  them  because  each  speck  and  par- 
ticle reflects  light  in  every  direction.'" 


Tm.  4.— Liort  mcrLrcTcu  bt  Floating  Pasticles. 


Fig.  4  shows  the  eff*ect  of  particles  in  scattering  the  light.  A  clean 
glass  jar  stands  upon  a  black  cloth  laid  on  a  table  in  a  dark  room,  and 
over  its  mouth  rests  a  postal-card  having  a  slit  in  it  one  inch  long  and 
one  twenty-fifth  of  an  inch  wide.  A  beam  of  light  enters  the  room 
from  one  side,  and  is  thrown  downward  upon  the  postal-card  by  a 
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hand-mirror.  Now  set  fire  to  a  small  bit  of  paper,  and  drop  it  into 
the  jar.  When  it  is  burned  out,  put  the  postal-card  in  place,  and  the 
vessel  will  be  filled  with  smoke.  The  beam  that  is  reflected  down- 
ward from  the  mirror  enters  the  slit,  and  you  see  a  slender  ribbon  of 
light  extending  downward  through  the  jar,  while  all  around  it  is  quite 
dark  and  black.  Fig.  4  shows  the  light  streaming  through  the  opening 
in  the  card,  and  lighting  up  the  particles  of  smoke  in  its  path.  Take  off 
the  card,  and  let  the  reflected  beam  fall  freely  into  the  jar:  the  smoke 
is  now  wholly  illuminated,  and  the  vessel  appears  to  be  full  of  light 
To  make  a  milk-and-water  lamp  : 

"  Take  away  the  jar  and  put  a  clean  glass  tumbler  in  its  place.  Fill  this  with 
water  and  throw  the  beam  of  reflected  light  down  upon  it,  and  the  water  will 
be  lighted  up  so  that  we  can  easily  see  the  tumbler  in  the  dark.  Now  add  a 
teaspoonful  of  railk  to  the  water  and  stir  them  together.  Throw  the  beam  of 
light  down  once  more.  This  is  indeed  remarkable.  The  tumbler  of  milk-and- 
water  shines  like  a  lamp,  and  lights  up  the  room  so  that  we  can  easily  see  to 
read  by  its  strange  white  light.  Move  the  mirror  and  turn  aside  the  beam  of 
light,  and  instantly  the  room  becomes  dark.  Turn  the  light  back  again,  and 
once  more  the  glass  is  full  of  light.  Here  the  minute  particles  of  milk  floating 
in  the  water  catch  and  reflect  the  light  in  every  direction,  so  that  the  entire 
goblet  seems  filled  with  it,  and  the  rooin  is  Irtrhted  up  by  the  strange  reflections 
that  shine  thr<)u;^h  tlie  glass." 


Fia.  5. — EzpiBiMSNT  suowiMQ  THE  Lxw  or  Ketkactiun. 


By  the  following  simple  contrivance,  illustrated  in  Fig.  5,  Dr.  Mayer 
shows  the  pupil  how  he  can  demonstrate  the  law  of  the  refraction  of 
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Kght:  1.  We  have  a  clear  glass  bottle,  with  a  sheet  of  white  paper,  ia 
which  a  perfectly  roand  hole  has  been  cut,  pasted  on  its  side  ;  2.  Hori- 
zontal and  perpendicular  lines  are  drawn  with  ink  upon  the  glass  at 
right  angles  across  each  other,  and  within  this  circle,  dividing  it  into 
four  equal  parts ;  3.  Water  is  poured  into  the  bottle  until  its  level  is 
that  of  the  horizontal  line  ;  4.  A  postal-card  containing  a  slit  is  placed 
us  at  I)  in  the  figure ;  5.  The  mirror,  reflects  the  beam  into  the 
bottle  so  that  it  may  touch  the  water  where  the  two  lines  cross.  The 
light  is  seen  to  bend  as  soon  as  it  enters  the  water.  The  index  of  re- 
fraction for  all  liquids  may  be  determined  by  measuring  the  distance 
from  where  the  beam  enters  to  the  perpendicular,  then  the  distance 
from  the  perpendicular  to  where  it  vanishes,  and  dividing  these  into 
each  other.  The  constancy  of  the  quotient  for  each  particular  liquid 
can  also  be  shown  by  having  the  beam  strike  the  water  at  various 
angles,  making  these  measurements  and  dividing.  No  matter  how 
the  distances  vary  from  the  perpendicular,  when  divided  into  each 
other  they  give  the  same  result  for  the  same  liquid. 


With  a  mirror  on  the  table  and  our  bottle  arranged  as  in  Fig.  6, 
total  reflection  will  occur,  that  is,  all  the  light  of  the  beam  will  be 
tlirown  downward  from  the  surface  of  the  water. 

"  Sometimes,  when  walking  along  a  road  on  a  warm  day,  you  may  observe 
a  curious  quivering  in  the  air  just  where  the  road  seems  to  meet  the  sky,  as  it 
goes  over  a  hill.  The  objects  near  this  point  appear  to  be  distorted  and  to 
tremble,  or  they  assume  fantastic  shapes.  Here  we  have  an  instance  of  refrac- 
tion caused  by  the  heated  air  just  above  the  surface  of  the  road.  The  light 
passing  through  these  layers  of  unequally-heated  air  is  refracted  unequally,  and 
the  objects  that  reflect  the  light  appear  distorted.  In  some  instances  the  refrac- 
tion may  pass  the  critical  angle,  and  we  may  see  the  objects  apparently  doubled 
by  reflection.    Warm,  calm  days  by  the  sea  show  the  same  thing,  when  distant 
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vessels  appear  repeated  in  the  sky,  or  when  distant  land  that  is  really  below  the 
horizon  looms '  up  and  glimmers  upon  the  horizon  in  trembling  headlands. 
This  illusion  is  called  the  mirage,  and  takes  place  wheii  refraction  exceeds  the 
critical  angle  and  becomes  reflection. 

Fill  a  clear  glass  tumbler  with  water,  and  put  a  spoon  in  it,  or  dip  one 
finger  in  the  water,  and  hold  it  above  your  head,  so  that  you  can  look  into  the 
water  from  below.  You  will  find  that  you  cannot  see  through  the  water  op 
into  the  air  above.  The  under-snrfaee  of  the  water  will  appear  to  shine  like 
burnished  silver,  and  the  spoon  or  your  finger  will  be  reflected  in  it,  as  in  a 
beautiful  mirror.  This  illustrates  total  reflecti(»i,  and  shows  that  in  tbis  case 
all  light  thrown  upward  through  the  water  is  reflected  from  its  surface.  Look 
into  the  tumbler  from  above,  and  it  appears  full  of  clear  water.  Look  into  it 
from  below,  and  it  seems  as  if  an  opaque  sheet  of  silver  rested  on  the  water,  and 
shut  out  the  view  of  everything  above." 

Fig.  7  shows  a  neat  and  simple  arrangement  by  which  water  can 
be  used  for  a  lens  to  illustrate  refraction.  It  is  merely  a  long  pine 
box  fourteen  inches  high,  made  of  thin  boards,  with  one  side  open,  and 

a  round  hole  in  the  top  five  inches 
in  diameter.  On  this  opening  rests 
a  hemispherical  glass  dish  made  by 
cutting  off  the  round  top  of  a  glass 
shade,  and  which  is  filled  with  clear 
water.  A  piece  of  looking-glass  is 
supported  below  at  an  angle  of 
forty-five  degrees,  so  as  to  reflect  a 
stream  of  sunlight  upward  through 
the  water-lens.  The  rays  are  thus 
refracted  and  brought  to  a  point  at 
a  proper  distance  above.  If  a  sheet 
of  paper  is  held  horizontally  just 
over  the  bowl,  it  will  be  lighted 
up  by  the  rays  coming  through  the 
lens.  Raise  the  paper  slowly,  and 
the  circle  of  liG:ht  on  its  surface 
will  grow  smaller  and  brighter,  till 
it  is  reduced  to  a  point,  when  it 
will  burn  a  hole  in  the  paper.  If 
a  little  smoke  is  diffused  through 
Fio.  7.— Tub  Wateb  Lbss.  the  Space,  it  will  reveal  the  double 

cone  of  light,  with  one  base  upon 
the  surface  of  the  water-lens,  and  the  other  forming  a  large  circle  of 
light  upon  the  ceiling,  the  rays  all  crossing  at  the  focal  point.  With 
some  additional  attachments  Prof.  Mayer  makes  such  a  lens  work  in  a 
magic  lantern  for  projecting  large  pictures  upon  screens,  the  whole 
mechanism  being  estimated  to  cost  but  $3.20. 

One  of  the  most  beautiful  experiments  in  total  reflection  is  that 
illustrated  by  Fig.  8.    A  Florence  flask  filled  with  water  acts  as  a 
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lens.  The  room  is  darkened,  and  the  light  coming  from  without  m 
brought  to  a  focus  on  the  inside  of  the  flask.  A  hole  has  been  made 
through  the  glass,  and  as  the  water  streams  out  the  light  is  totally 


Fio.  8.— The  Fountain  or  i'lsx. 


reflected  so  as  to  illuminate  the  stream  as  it  falls  into  the  pail  below. 
Of  this  experiment  the  authors  say  : 

"  How  magical !  The  curving  stream  of  water  is  fnll  of  light,  and  appears 
like  a  stream  of  molten  iron.  The  spot  where  it  fulls  seems  touched  with  fire. 
Put  your  finger  in  tlie  stream  of  water,  and  it  is  brightly  illuminated.  Of 
course,  the  water  soon  runs  down,  and  the  display  stops.  To  prevent  this, 
bring  water  in  a  rubber  tube  from  the  water-pipes  in  the  house,  and  then  regu- 
late the  supply  so  that  the  receiver  may  be  kept,  full  as  fast  as  the  water  runs 
cot. 

"  Place  a  piece  of  red  glass  behind  the  flask  in  the  beam  of  sunlight,  and  the 
stream  of  water  will  look  like  blood.  Touch  it,  and  the  hand  will  be  crimson, 
and  the  scattered  drops  that  fall  in  a  shower  into  the  tub  will  shine  like  drop» 
of  red  fire.  Place  a  green  or  blue  glass  behind  the  flask,  and  the  stream  of 
water  will  turn  green  or  blue,  and  present  a  most  singular  appearance.  Hold  u 
goblet  in  the  stream,  and  it  will  overtiow  with  liquid  light.  Flashes  and  sparkles 
of  fire  will  appear  in  it,  and  foam  over  the  sides,  shining  with  brilliant  light. 

*'  This  beautiful  experiment  is  as  interesting  as  it  is  strange  and  magical,  and 
it  illustrates  both  refraction  and  total  reflection.  The  flask  makes  a  lens,  and 
the  falling  stream  of  water  is  lighted  up  by  the  cone  of  light  that  enters  it  at  the 
hole  in  the  flask.    Both  the  water  and  the  light  pass  out  of  the  hole  together, 
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the  liglit  inside  of  the  water.  That  this  is  so,  may  be  proved  by  permitting  the 
water  to  escape,  when  the  light  will  bo  seen  shining  out  of  the  hole  horizontally 
into  the  room.  Why,  then,  does  it  not  shine  out  into  the  room  while  the  water 
is  escaping?  When  the  stream  of  water  is  flowing  out,  it  falls  in  a  curve  into 
the  tiib  on  the  floor.  Tlio  beam  of  light,  passing  oat  with  tiio  water,  meets  its 
cnrred  sarftoe  at  saeh  an  an^^e  that  it  Is  totaUj  reflected.  This  beam  of  refleo- 
tion  again  meeta  the  anrfoee  of  the  water,  and  is  again  totally  reflected,  b  this 
manner  it  ia  reflected  from  side  to  aide,  again  and  agidn,  till  it  reaohea  the  tub, 
and  there  we  see  it  shining  bristly.  It  is  a  prisoner  in  the  water,  and  followa 
it  down  into  the  tub.  When  you  put  your  hand  in  the  falling  water,  you  see 
that  it  is  lighted  brightly,  and  yet  the  stream  by  comparison  is  rather  dark.  If 
it  were  pure  distilled  water  it  would  hardly  be  visible.  As  it  is  full  of  floating 
specks  and  motes,  each  of  these  retlects  light,  and  these  cauae  the  water  to 
appear  full  of  light. 

This  fountain  of  fire  is  a  charming  experiment  for  a  school,  and  its  dooblo 
leason  makea  it  as  interesting  as  it  is  beautiful." 

Prd  Mayer  nses  his  flaak-and-water  lens,  as  illustrated  in  Fig.  9, 
to  get  a  solar  microscope,  and  so  well  does  it  sacceed  that  it  is  doobt- 
fttl  if  it  can  ever  be  excelled  for  combined  cheapness  and  efficienoy: 
With  some  blocks  of  wood,  a  twenty-flye-cent  microscopic  glass  lenSy 


and  a  slide  carrying  a  microscopic  object,  he  gets  very  striking 
eflfocts.  Animalcules  in  water,  and  all  sorts  of  transparent  micro- 
scopic objects,  can  be  projected  upon  a  curtain  by  its  aid,  so  that  a 
large  number  of  people  can  be  entertained  by  observing  the  effects 
produced. 

Fig.  10  shows  how  a  common  iron  top,  suoli  as  may  be  found  in 
any  toy-store,  may  bo  transmuted  into  a  color-top.  The  shape  of  the 
handle  is  of  no  importance.  Ky  fastening  disks  of  various  colors, 
made  of  drawing-paper,  around  it,  all  sorts  of  chromatic  changes  may 
be  studied.  With  red,  green,  and  violet,  white  will  appear  by  spin- 
ning the  top.    With  one-quarter  green  and  three-quarters  red  a  deep 
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orange  may  be  produced.  Directions  are  given  for  u»ing  the  top  on 
the  lantern,  and  casting  the  colors  on  the  screen,  so  that  a  great  many 
persons  may  see  it  at  once. 


Fio.  10  — The  CoLon-Tor. 


Another  method  of  producing  these  recompositions  is  illustrated 
in  Fig.  11.  We  have  here  a  square  piece  of  board  for  a  base,  an  up- 
right block  at  the  corner,  two  pieces  of  glass  to  which  the  dotted  lincB 


PlO.  II,— DlKECT  RKroVPOfllTIOM  OV  TIIK  CoU)lt». 


run,  and  in  which  reflections  are  to  be  seen  at  the  spots  where  the 
lines  meet,  and  three  pieces  of  paper  at  and  C,  painted  respec- 

tively red,  green,  and  violet.  The  image  of  A  is  supposed  to  go  through 
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both  pieces  of  glast  to  the  eye,  while  the  reflected  ioiages  of  B  aod  C  j 
are,  by  adjustment,  to  be  made  to  overlap  each  other  aod  the  iniaixc 
of  A.  When  this  is  accoinplished  a  siugle  white  object  is  seen.  This 
experiment  is  conducted  most  successfully  near  a  window,  and  with 
the  back  toward  the  light.  When  the  red  and  green  images  are  supers 
imposed  a  yellow  one  is  seen,  and  when  the  green  and  violet  arc  super- 
imposed we  have  blue.  The  colors  originally  supposed  to  be  primary 
were  red,  yellow,  and  blue.  Fto£  Hayer  has  here  given  a  simple 
means  of  refuting  this  old  theory. 

Prof.  Mayer  describes  the  oonstmetion  of  a  cheap  and  simple 
heliostat  for  directing  the  sonlight  into  the  room,  and  keeping  the 
beam  in  the  same  position  for  all  these  experiments.  We  refer  the 
reader  to  the  book  for  the  details  of  its  construction,  and  the  full-page 
woodcuts  by  which  it  is  illustrated.  A  great  point  has  been  gained 
for  scientific  education  by  thus  putting  it  in  the  power  of  any  student, 
with  ordinary  ingenuity,  a  few  tools,  and  a  few  shillings,  to  make  suoh 
a  large  number  of  interesting  and  instructive  experiments. 


ON  ELEMENTARY  INSTRUCTION  IN  PHYSIOLOGY. 

By  T.  1L  UUXLEY,  F.  £.  S. 

THE  chief  ground  upon  which  I  venture  to  recommend  that  the 
teaching  of  elementary  physiology  should  form  an  essential  part 
of  any  organized  course  of  instruction  in  matters  pertaining  to  domes- 
tic economy,  is  that  a  knowledge  of  even  the  elements  of  this  subject 
supplies  those  conceptions  of  the  constitution  and  mode  of  action  of 
the  living  l^ody,  and  of  the  nnture  of  health  and  disease,  which  prepare 
the  mind  to  receive  iiistnictioii  from  sanitary  science. 

It  is,  I  think,  eminently  desirable  tluil  the  h ygienist  and  the  physi- 
cian should  tiud  something  in  the  public  mind  to  which  they  can  ap- 
peal ;  some  little  stock  of  universally-acknowledged  truths,  which  may 
serve  as  a  foundation  for  their  warnings,  and  predispose  toward  an 
intelligent  obedic  nee  to  their  recommendations. 

Listening  to  ordinary  talk  about  health,  disease,  and  death,  one  is 
often  led  to  entertain  a  doubt  whether  the  speakers  believe  that  the 
course  of  natural  causation  runs  as  smoothly  in  the  human  body  as 
elsewhere.  Indications  are  too  often  obvious  of  a  strong,  though  per- 
!)aj)S  an  unavowed  and  half-unconscious,  undercun  <  nt  of  opinion  that 
the  plienomena  of  life  are  not  only  widely  different,  in  their  superficial 
characters  and  in  their  practical  importance,  from  other  natural 
events  \  but  that  they  do  not  follow  in  that  deiiuite  order  which  char- 

*  A  paper  r««d  at  the  Domcatie  Eoonony  CongrcM,  held  ia  Birmhtf^aw,  BSgfsaJ, 
July  17>19, 
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acterizes  the  succession  of  all  oth«r  oodtnenoes,  and  tlie  statement  oC 
which  we  call  a  law  of  Nature. 

HencC)  I  think,  ariseB  the  want  of  heartiness  of  belief  in  the  value 
of  knowledge  respecting  the  laws  of  health  and  disease,  and  of  the 
foresight  and  care  to  which  knowledge  is  the  essential  preliminarj, 
which  is  to  often  noticeable ;  and  a  corresponding  laxity  and  careless- 
ness in  practice,  the  results  of  which  are  too  frequently  lamentable. 

It  is  said  that,  among  the  many  religious  sects  of  Russia,  there  is 
one  which  holds  that  all  disease  is  brought  about  by  the  direct  and 
special  interference  of  the  Deity,  and  which,  therefore,  looks  with  re* 
pugnance  upon  both  preventive  and  curative  measores,  as  alike  blas- 
phemous interferences  with  the  will  of  God.  Among  ourselves,  the 
Peculiar  People  "  are,  I  believe,  the  only  persons  who  hold  the  like 
doetrine  in  its  integrity,  and  carry  it  out  with  logical  rigor.  But 
many  of  us  are  old  enough  to  recollect  that  tho  administration  of 
chloroform  in  assuagement  of  the  pangs  of  ohildbirth  was,  at  its  in- 
troduction, strenuously  resisted  upon  similar  grounds. 

I  am  not  sare  that  the  feeling,  of  which  the  doctrine  to  which  I  • 
have  referred  is  the  full  expression,  does  not  lie  at  the  bottom  of  the 
minds  of  a  great  many  people  who  would  yet  yigorously  object  to 
give  a  verbal  assent  to  the  doctrine  itselt  However  this  may  be,  the 
main  point  is  that  sufficient  knowledge  has  now  been  acquired  of  vital 
phenomena  to  justify  the  assertion  that  the  notion  that  there  is  any-  ' 
thing  exceptional  about  these  phenomena  receives  not  a  particle  of 
support  firom  any  known  £Mt.  On  die  o<Nitnury,  there  is  a  vast  and 
an  increasing  mass  of  evidence  that  birth  and  death,  health  and  dis* 
ease,  are  as  much  parts  of  the  ordinary  stream  of  events  as  the  rising 
mnd  setting  of  the  sun,  or  the  changes  of  the  moon;  and  that  the  Iiv> 
ing  body  is  a  mechanism  the  proper  working  of  which  we  term  health ; 
its  disturbance,  disease ;  its  stoppage,  death.  The  activity  of  this 
mechanism  is  dependent  upon  many  and  complicated  conditions,  some 
of  which  are  hopelessly  beyond  our  control,  while  others  are  readily 
accessible  and  are  capable  of  being  indefinitely  modified  by  our  own 
actions.  The  business  of  the  hyj^enist  and  of  the  physician  is  to 
know  the  range  of  these  modifiable  conditions,  and  how  to  inflnence- 
them  toward  the  maintenance  of  health  and  the  prolongation  of  life; 
the  business  of  the  general  public  is  to  give  an  intelligent  assent, 
and  a  ready  obedience  based  upon  that  assent,  to  the  rules  laid  down 
for  their  guidance  by  such  experts.  But  an  intelligent  assent  is  an 
assent  based  upon  knowledge,  and  the  knowledge  which  is  here  in 
question  means  an  acquaintance  with  the  elements  of  physiology. 

It  is  not  difficult  to  acquire  such  knowledge.  What  is  true,  to  a 
certain  extent,  of  all  the  physical  sciences,  is  eminently  characteristic 
of  physiology — the  difficulty  of  the  suljeet  begins  beyond  the  stage 
of  elementary  knowledge,  and  increases  with  every  stage  of  progress. 
While  the  most  highly-trained  and  best-fomished  intellect  may  find 
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ull  its  resources  insufficient  when  it  Btrives  to  reach  the  heights  and 
penetrate  into  the  depths  of  the  problems  of  physiology,  the  element- 
jiry  and  fundamental  truths  can  be  made  clear  to  a  child. 

No  one  can  have  any  difficulty  in  comprehending  the  mechanism 
of  circulation  or  respiration,  or  the  general  mode  of  operation  of  the 
organ  of  vision ;  though  the  unraveling  of  all  the  minutiae  of  these 
processes  mdy,  for  the  |uresent,  baffle  the  eoDjoined  attacks  of  the 
moat  accomplished  physicists,  chemists,  and  mathematicians.  To 
know  the  anatomy  of  the  human  body,  with  even  an  approximation 
to  thoroaghness,  is  the  work  of  a  life,  but  as  much  as  is  needed  for 
a  sound  comprehension  of  elementary  physiological  truths  may  be 
learned  in  a  week. 

A  koowlf  (]gc  of  the  elements  of  physiology  is  not  only  easy  of  ae> 
quirement,  bat  it  may  be  made  a  real  and  practical  acquaintance  with 
the  £scts,  as  far  as  it  goes.  The  subject  of  stady  is  always  at  hand  in 
one's  self.  The  principal  constituents  of  the  skeleton,  and  the  changes 
of  form  of  contracting  muscles,  may  be  felt  throngh  one's  own  skin. 
The  beating  of  one's  heart,  and  its  connection  with  the  pulse,  may  be 
noted ;  the  influence  of  the  valyes  of  one's  own  veins  may  be  shown ; 
the  movements  of  respiration  may  be  observed ;  while  the  wonderful 
phenomena  of  sensation  aflbrd  an  endless  field  for  curious  and  inter- 
esting self-study.  The  prick  of  a  needle  will  yield,  in  a  drop  of  one's 
own  blood,,  material  for  microscopic  observation  of  phenomena  which 
lie  at  the  foundation  of  aU  biological  conceptions ;  and  a  oold,  with 
its  concomitant  coughing  and  sneering,  may  prove  the  sweet  uses  of 
adversity  by  helping  one  to  a  clear  conception  of  what  is  meant  by 
reflex  action." 

Of  course,  there  is  a  limit  to  this  physiological  self-examination.  1 
But  there  is  so  dose  a  solidarity  between  ourselves  and  our  poor  rela-  ' 
tions  of  the  animal  worid,  that  our  inaeoesrible  inward  parta  may  be 
supplemented  by  theirs.  A  comparative  anatomist  knows  that  a 
sheep's  heart  and  lungs,  or  eye,  must  not  be  confounded  with  those 
of  a  man ;  but  so  far  as  the  comprehension  of  the  elementary  facts  of 
the  physiology  of  circulation  and  of  respiration  and  of  vision  goes, 
the  one  furnishes  the  needful  anatomical  data  as  well  as  the  other. 

Tlius,  it  is  quite  possible  to  give  instruction  in  elementary  physiol- 
ogy in  such  a  manner  as  not  only  to  confer  knowledge,  which,  for  the 
reason  I  have  mentioned,  is  useful  in  itself;  Init  to  serve  the  purposes 
of  a  training  in  accurate  observation,  and  in  the  methods  of  reasoning 
of  physical  science.  But  that  is  an  advantage  which  I  mention  only 
incidentally,  as  the  present  conference  does  not  deal  with  education  in 
the  ordinary  sense  of  the  word. 

It  will  not  be  suspected  that  I  wish  to  make  physiologists  of  all 
the  world.    It  would  be  as  reasonable  to  accuse  an  advocate  of  the  I 
"three  R\s"  of  a  desire  to  make  an  orator,  an  author,  and  a  mathema- 
tician, of  everybody.   A  stumbling  reader,  a  pot-hook  writer,  and  an 
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srithmetician  who  has  not  got  beyond  the  rule  of  three,  iir«Qt  a  per//  . 
son  of  brilliant  acquirements;  bat  the  difference  between  such  a  mem- '  ^'  /  . 
ber  of  society  and  one  who  oannot  either  read,  write,  or  cipber,  is  ^ 
almost  inexpressible ;  and  no  one  nowadays  doubts  the  value  of  in- 
struction, even  if  it  goes  no  further. 

The  saying  that  a  little  knowledge  is  a  dangerous  thing  is,  to  my 
mind,  a  very  dangerous  adage.  If  knowledge  is  real  and  genuine,  I 
do  not  believe  that  it  is  other  than  a  very  valuable  possession,  how* 
ever  infinitesimal  its  quantity  may  be.  Indeed,  if  a  little  knowledge 
is  dangerous,  where  is  the  man  who  has  so  mndi  as  to  be  oat  of  dan- 
ger? 

If  William  Hanrey's  life-long  labors  bad  revealed  to  him  a  tenth 
part  of  what  may  be  made  sound  and  real  knowledge  to  oar  boys  and 
girls,  he  would  not  only  have  been  what  he  was,  the  greatest  physi- 
ologist of  his  age,  but  he  would  have  loomed  upon  the  seventeenth 
oentnry  as  a  sort  of  intelleotual  portent.  Our  little  knowledge  would 
have  been  to  him  a  great,  astounding,  unlooked-for  vision  of  scientifio 
troth. 

I  really  see  no  harm  whteh  can  come  of  giving  oar  children  a  little 
knowledge  of  physiology.  But  then,  as  I  have  said,  the  instraction 
must  be  real,  based  upon  observation,  eked  out  by  good  explanatory 
diagrams  and  models,  and  conveyed  by  a  teacher  whose  knowledge 
has  been  acquired  by  study  of  the  facts,  and  not  the  mere  catechismal 
jNirrot-work  which  too  often  asurps  the  place  of  elementary  teaching. 

It  is,  I  hope^  unnecessary  for  me  to  give  a  formal  contradiction  to 
the  silly  fictbn,  which  is  assidnously  ciroalated  by  fiinatics  who  not 
only  ought  to  know,  bat  do  know,  that  their  assertions  are  ontrne, 
thai  I  have  advocated  the  introduction  of  that  experimental  discipline 
which  is  absolutely  indispensable  to  the  professed  physiologist,  into 
elementary  teaching. 

But  while  I  should  object  to  any  experimentation  which  can  justiy 
be  called  painful,  for  the  purpose  of  elementary  instruction,  and  while, 
as  a  member  of  a  late  Royal  Commission,  I  gladly  did  my  best  to 
prevent  the  infliction  of  needless  pain  for  any  purpose,  I  think  it  is  my 
duty  to  take  this  opportunity  of  expressing  my  regret  at  a  condition 
of  the  law  which  permits  a  boy  to  troll  for  pike,  or  set  lines,  with  live- 
frog  bait,  for  idle  amusement,  and,  at  the  same  time,  lays  the  teacher 
of  that  boy  open  to  the  penalty  of  fine  and  imprisonment  if  he  uses 
the  same  animal  for  the  purpose  of  exhibiting  one  of  the  most  beauti- 
ful  and  instructive  of  physiological  spectacles,  the  circulation  in  the 
web  of  the  foot.  No  one  could  undertake  to  affirm  that  a  frog  is  not 
inconvenienced  by  being  wrapped  up  in  a  wet  rag,  and  having  his 
toes  tied  out ;  and  it  oannot  be  denied  that  inconvenience  is  a  sort  of 
pain.  Bat  you  must  not  inflict  the  least  pain  on  a  vertebrated  animal 
Ibr  scientific  purposes  (though  yon  may  do  a  good  deal  in  that  way 
for  gain  or  for  sport)  without  doe  license  of  the  Secretary  of  State  for 
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the  Home  Departmoit,  graoted  ander  the  authority  of  the  vmseetian 

act. 

So  it  oomes  about  that,  in  this  preient  year  of  grace  1877,  two 
persons  may  be  charged  with  cruelty  to  animals.  One  has  impaled 
a  frog,  and  suffered  the  creature  to  writhe  about  in  that  condition  for 
honrs ;  the  other  has  pained  the  animal  no  more  than  one  of  us  would 
be  pained  by  tying  strings  round  his  fingers,  and  keeping  him  in  the 
position  of  an  hydropathic  patient.  The  first  ofiiender  says,  "  I  did  it 
because  I  find  fishing  very  amusing,'*  and  the  magistrate  bids  him  de- 
part in  peace;  nay^  probably  wishes  him  good  sport.  The  aeeoiid 
pleads,  I  wanted  to  impress  a  scientific  trnth^  with  a  distinctness  at- 
tainable in  no  other  way,  on  the  minds  of  my  scholars,'*  and  the  magis- 
trate fines  him  five  pounds. 

I  cannot  but  think  that  this  is  an  anomalous  and  not  wholly  credit- 
able state  of  things. — Nature, 

COJSMIC  AND  ORGANIC  EVOLUTIOK. 

Br  L£ST££  F.  WARD,  A.  M. 

THE  evolution  of  a  world  is  not  obviously  identical  with  the  evolu- 
tion of  an  oi^faaiim.  From  one  point  of  view  they  may  be  re- 
garded as,  to  a  certain  extent,  opposite  processes.  Fully  understood, 
they  are  different  manifestations  of  one  process,  affected  by  very  dif- 
ferent circumstances.  Regarding  each  as  an  aggicgate  which  mast 
equally  run  its  course,  the  special  histories  of  the  two  arc  quite  un- 
like. The  history  of  every  aggregate  consists  of  two  parts,  a  rise  and 
:i  decline.  It  Ikis  its  period  of  growth  and  its  period  of  decadence. 
The  first  consists  in  a  gradual  progress  from  a  difiused  toward  a  con- 
centrated state;  the  second  is  the  return  from  the  concentrated  to 
the  diffused  state.  The  process  involved  in  the  first  period  is  the 
integration  of  the  matter  of  the  aggregate,  and  the  dissipation  of  its 
motion.  In  the  second  period  this  process  is  reversed  :  its  matter  is 
disintegrated,  and  motion  is  evolved.  The  first  of  these  processes  is 
termed  evolution;  the  second,  dissolution.  In  theorv  this  is  identical 
in  all  aggregates,  and  therefore  the  life-history  of  a  plant  is  the  same 
as  that  of  a  star. 

But,  while  w^e  may  trace  and  understand  the  process  in  the  former 
of  these  aggregates,  and  may  declare  such  to  be  its  law  as  the  result 
of  more  or  less  accurate  experimental  proof,  this  is  not  the  case  with 
the  latter.  We  see  the  varied  forms  of  life  spring  into  being  and 
vanish  out  of  being.  We  may  watch  them  during  their  entire  his- 
tory, from  the  moment  when  they  emerge  from  the  imperceptible  to 
that  in  which  they  are  again  lost  in  the  imperceptible.   We  can  ob- 
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serve  all  the  processes  of  conceDtrstion,  of  differentiation  of  pftrts,  and 
of  integration  of  the  whole,  as  well  as  those  of  equilibration,  of  decoxn* 
position,  and  final  dissolution.  Not  so  with  the  planet*  Whatever 
theory  may  suggest  or  require,  wc  are  forced  to  confess  a  profound 
iterance  of  the  final  destiny  of  worlds.  So  far  as  we  are  able  to 
observe,  the  uniTersal  tendency  of  all  matter  is  from  the  indefinite 
and  homogieneons  to  the  definite  and  heti  rogeneous  ;  from  a  state  of 
unstable  to  one  of  stable  equilibrium.  But  this  is  only  the  morning 
of  the  life  of  any  aggregate.  We  have  no  reason  to  suppose  that^  in 
all  the  myriad  worlds  of  visible  space,  a  single  star  presents  to  our 
gaze  a  condition  representing  the  evening  of  its  life.  In  the  light  of 
all  our  knowledge  of  the  heavenly  bodies  and  of  the  uebnlse,  we  study 
with  absorbing  interest  the  history  of  onr  own  planet.  From  the 
confused  gaseous  condition  in  which  it  is  supposed  to  have  originally 
been,  its  motion  has  been  gradually  dissipated  and  its  matter  inte- 
grated, until  only  a  comparatively  thin  envelope  of  gas — the  atmos- 
phere— remains.  The  rest  has  all  assumed  either  the  liquid  or  the 
solid  form,  the  latter  of  which  presents  the  nearest  approach  to  com- 
plete stable  equilibrium.  And  it  can  scarcely  be  doubted  that  this 
process  still  continues,  and  will  continue,  until  ultimately  this  omni- 
present irmnacamU  shall  also  reduce  the  waters  and  the  atmosphere 
to  the  condition  of  stability  and  solidification — a  state  of  planetary 
existence  which  many  suppose  our  satellite  to  have  already  reached. 

And  may  not  this  same  law  be  called  in  to  explain  the  betero> 
geneity  of  elementary  matter,  as  known  to  chemistry?  If  all  matter 
is  primordially  identical,  as  so  many  philosophers  have  dreamed,  is  it 
not  philosopUcal  to  assume  that  onr  sixty-five  known  elements  repre- 
sent so  many  states  of  heterogeneity,  so  many  distinct  kinds  of  pri- 
mary aggregates,  which  the  matter  of  our  globe  and  other  worlds  has 
taken  on  in  its  course  from  complete  homogeneous  instability  toward 
its  ultimate  condition  of  stable  equilibrium,  as  represented  in  what 
we  know  as  solids  ? 

However  this  may  be,  it  is  at  least  true  that,  so  far  as  regards 
purely  cosmical  processes,  the  ascending  series  is  the  only  one  observ- 
able by  us.  For  the  dead  star,**  be  it  understood,  represents,  in  the 
grand  cycle  of  the  redistribution  of  matter  and  motion,  the  wieridian 
of  its  life,  and  not  its  dose.  Complete  equilibration  is  the  last  act  in 
the  drama  of  evolution,  and  must  be  attained  before  the  forces  of  dis- 
solution commence  their  work.  But  we  look  in  vain  for  any  signs  of 
the  dissolution  of  the  universe.  Whatever  theory  may  require,  the 
fact  ever  remams  that  the  process  which  we  see  going  on  in  our  por- 
tion of  space  is  the  process  of  evolution  only.  We  see  only  the  inte- 
gration of  matter  and  the  dissipation  of  motion.  We  see  only  the 
tendency  toward  the  condition  of  stable  equilibrium.  We  see  only 
the  absorption  of  the  gaseous  and  the  establishment  of  the  solid  form 
of  matter.   All  the  theories  by  which  it  has  been  sought  to  oompen- 
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sate  for  the  radiations  of  luminous  bodies  have  proved  mere  Bpecu- 
lations.  We  know  that  the  son  is  radiating  its  heat  into  space ;  we 
do  not  know  that  space  is  returning  this  dissipated  motion,  either  to 
the  sun  or  to  any  other  centre.  We  see  planets  and  stars  in  various 
stages  of  their  progress  toward  the  stable  state ;  we  have  no  reason 
to  believe  that  any  are  in  the  condition  of  tranBitiou  from  the  stable 
to  the  unstable  state. 

The  moon  is  supposed  to  have  already  passed  through  most,  if  not 
all,  of  its  stages  from  the  gaseous  to  the  solid  condition.  Its  atmos- 
phere has  been  absorbed,  its  waters  have  retreated  into  its  interior  or 
]>erliap8  been  converted  into  solids,  and  all  its  visible  activities  have  ap- 
parently ceased.  If  there-  still  exist  volcanic  activities  upon  it,  as  cer- 
tain observations  seem  to  prove,  they  are  probably  the  only  ones,  and 
are  themselves  declining.  Doubtless  there  are  other  bodies  in  our 
solar  system  whose  equilibration  is  even  more  complete  than  that  of 
the  moon — as,  perhaps,  some  asteroids,  or  the  satellites  of  the  outer 
planets.  They  have  run  their  long  cosmical  course,  and  have  arrived 
at  last  at  the  final  state  of  complete,  stable  equilibrium.  This  state 
is  the  goal  of  the  whole  process  of  evolution.  It  must,  therefore,  be 
regarded,  when  viewed  from  this  standpoint,  as  the  state  of  greatest 
perfection  in  the  life  of  every  aggregate.  Many  of  the  heaveidy 
bodies  have  certainly  advanced  far  toward  this  condition,  and  all  are 
undoubtedly  approaching  it.  Rut  where  is  the  evidence  that  any  have 
commenced  to  reverse  this  process?  What  star  is  suspected  of  being 
in  a  state  of  disintegration?  Where  in  all  the  universe  do  we  see 
solids  turning  into  liquids,  and  liquids  into  gases  ?  AVhere  and  how 
are  the  radiations  emitted  by  concentrating  bodies  being  harvested 
again,  and  applied  to  the  disintegration  of  completely  integrated  mat- 
ter? In  a  word,  amid  all  these  manifest  proofs  of  evolution,  what 
proof  exists  of  dissolution  regarded  as  a  cosmical  process  ?  We  are 
bonnd  to  confess  that  there  is  none.  We  are  justified  in  its  assump- 
tion on  a  priori  grounds  alone,  if  at  all.  The  law  of  the  conservation 
of  enorc:y,  now  so  well  establislied  in  all  the  departments  of  ])hysics, 
must  be  tlieoretically  extended  to  the  meclianics  of  space.  This  law 
is  only  another  expression  for  the  indestructibility  of  motion.  If  no 
motion  can  be  destroyed,  the  same  quantity  must  always  exist  in  the 
universe.  And  as  motion  is  necessarily  nothing  more  than  the  local 
change  of  material  atoms,  all  the  solar  and  astral  radiations  must 
continue  for  all  time  to  affect  the  same  quantity  of  matter  to  the  same 
extent.  Hence  these  radiations  cannot  be  wholly  lost.  Still,  all  this 
may  be  true,  without  atTeeting  the  question  of  the  dissolution  of  worlds. 
The  minute  fraction  of  the  sun's  heat  which  is  intercepted  and  ab- 
sorbed by  the  dilierent  bodies  of  the  solar  system  is  utterly  insuffi- 
cient to  ever  effect  their  disintegration  ;  and  it  is  continually  dimin- 
isliinir  as  the  sun  itself  approaches  the  term  of  its  existence:  a  /"rti- 
orif  no  such  results  can  ever  be  produced  by  any  of  the  more  remote 
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radiating  bodies.  All  this  motion  is  projected  into  space,  and  the 
history  of  its  future  work  is  wholly  beyond  our  comprehension.  It 
may  continue  to  affect  the  ethereal  atoms  pervading  space  for  all 
eternity,  without  exerting  an  appreciable  influence  upon  concentrated 
matter.  Even  our  right  to  project  the  law  of  conservation  into  the 
realms  of  space,  where  we  daily  see  motion  dissipated  but  never  re- 
composed,  has  been  called  in  question.  Have  we  the  right  to  assert 
that  this  motion,  lost  to  our  system,  is  not  lost  to  the  universe  ?  True 
Science  well  knows  how  here  to  suspend  its  judgment,  but  it  also 
knows  how  to  restrain  the  hopeless  cry  oi  i<jnorahinius. 

Mr.  Herbert  Spencer  is  therefore  right  in  making  evolution  the 
fundamental  principle  of  philosophy,  and  regarding  dissolution,  which 
is  its  exact  opposite  and  correlate,  as  practically  of  very  inferior  im- 
portance. For,  80  far  as  the  earth  itself  and  the  heavenly  bodies  are 
concerned,  the  very  existence  of  such  a  process  is  in  doubt.  So  far  as 
our  knowledge  of  the  universe,  as  such,  extends,  but  one  law  is  any- 
where observable,  and  that  is  the  law  of  evolution.  Indeed,  evolution 
is  but  the  process  of  which  the  principle  is  gravitation.  Evolution  is 
the  concentration  and  integration  of  matter;  its  tendency  is  toward 
the  condition  of  stable  equilibrium.  The  contraction  of  a  body  is  due 
to  the  attraction  of  its  molecules.  Gravitation  alone  can  explain  this 
tendency,  and  gravitation  necessarily  requires  it.  Evolution  is  there- 
fore coextensive  with  gravitation.  Wherever  gravitation  prevails, 
eTolution  must  prevail.  On  the  contrary,  a  condition  of  dissolution 
would  require  the  prevalence  of  a  force  the  reverse  of  gravitation — a 
repnlsiye  and  expansive  force.  Our  acquaintance  with  the  visible 
universe  reveals  no  region  of  space  where  we  can  assume  the  preva- 
lence of  such  a  force.  On  the  contrary,  many  fixed  stars,  and  even 
nebuls,  afford  the  strongest  evidence  of  being  under  the  dominion  of 
an  attractive  force.  Not,  however,  but  that  there  exists  in  the  uni- 
verse abundant  evidence  of  the  possibility  and  reality  of  a  repulsive 
or  dissolving  force.  This  is  f<nmd,  and  with  the  greatest  certainty, 
within  the  scope  of  our  daily  observation  of  the  facts  about  us.  And 
in  at  least  one  instance  it  is  assumed,  with  a  high  degree  of  proof,  to 
manifest  itself  in  regions  beyond  the  limits  of  terrestrial  influence.  I 
refer  to  the  behavior  of  the  tails  of  comets  at  perihelion.  But  wher- 
ever we  sec  this  force  of  repulsion,  which  alone  could  effect  the  disso- 
lution of  the  aggregates  already  formed,  it  is  wholly  subordinate  to 
the  force  of  attraction  which  has  formed  them.  Phenomena  of  this 
nature  are  but  episodes  in  the  history  of  a  system  or  of  a  world. 
Everywhere  the  opposite  phenomena  predominate.  Everywhere  the 
force  of  gravity  is  evolving  new  aggregates,  and  bearing  old  ones  on 
to  their  final  state  of  complete  equilibration. 

Let  ns  now  turn  to  the  second  branch  of  oar  soliject,  and  glance 
for  a  moment  at  the  phenomena  and  laws  of  organic  evolution.  The 
fizat  fact  that  presents  itoelf  is,  that  its  primary  condition  is  the  infla- 
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ence  of  the  bud.  However  it  may  have  been  at  one  period  of  the  his- 
tory of  the  earth,  when  its  internal  temperature  may  have  been  of  a 
nature  to  favor  the  development  of  organic  life  without  the  sun's  aid, 
by  the  earth  becoming  itself  a  sort  of  sun,  it  may  at  least  be  now 
affirmed  that  the  solar  radiations  are  the  sole  condition  of  vital  exist- 
ence on  the  globe.  This  fact  is  so  apparent  that  even  savages  have 
generally  recognized  it,  and  science  has  scarcely  been  able  to  qualify 
the  popular  conception.  By  the  aid  of  the  sun*s  heat  and  light  the 
various  forms  of  vegetable  and  animal  life  have  been  evolved.  By  the 
same  influence,  year  by  year,  the  buds,  and  flowers,  and  leaves,  unfold 
to  the  elements,  and  renew  their  conditions  of  growth  and  reproduc- 
tion. By  means  of  it  the  waters  of  the  globe  are  in  part  converted 
into  vapor  and  gas,  in  which  state  alone  they  are  adapted  to  the  sup- 
ply of  organic  beings.  By  its  influence  the  various  organic  bodies  on 
the  surface  of  the  earth  are  finally  disintegrated,  and  the  materials  for 
new  forms  and  new  beings  are  dissipated  into  the  gaseous  form,  for 
recompositioii  and  ruutilization.  By  the  same  influence  the  waters  of 
the  globe  are  prevented  from  solidity ini;,  and  made  the  abode  of  mill- 
ions of  organic  beings.  In  a  word,  it  is  thv  influence  of  the  buu  wliich 
alone  renders  our  planet  a  habitable  globe. 

But  what  is  the  nature  of  this  great  an<l  wonderful  inthioncc  as 
expressed  in  the  terms  of  the  redistribution  of  matter?  However 
paradoxical  it  may  seem,  it  is  nevertheless  true  that  the  grt  at  life- 
creating  and  life-sustaining  force  of  the  sun  is  cosmologically  a  disin- 
tegralbcj  force,  a  force  of  dissolution.  Indeed,  the  solar  and  sidereal 
radiations  are  the  only  examples  which  the  whole  universe  j»resents  to 
us  of  sucli  a  force.  It  seems  strange  enough  to  be  compelled  to  as- 
cribe all  the  j)henomena  wliicli  liave  been  embodied  in  the  term  or- 
ganic evolution  to  the  action  of  a  force  wliicli  is  the  precise  opjMisiie 
of  evolution,  and  which  ultimately  accomplishes  tlie  dissolution  of 
every  sucli  aggregate.  Yet  it  is  only  because  the  Bun  is  in  a  state  in 
which  its  matter  is  being  integrated,  and  its  motion  radiated  into 
space,  tl)at  our  earth  is  capable  of  producing  the  forms  of  organic  life. 
It  is  only  because  a  portioti  of  this  motion,  ejected  from  the  sun,  is  in- 
tercepted and  absorbetl  by  the  earth,  by  which  a  portion  of  its  own 
matter  is  disintegrated,  and  its  own  course  of  evolution  is  in  so  far 
arrested  that  the  presence  of  the  beings  peopling  it  has  been  made 
possible.  It  is  only  through  cosmical  dissolution  that  organic  evolu- 
tion can  go  on. 

Is  life,  then,  a  process  of  dissolution?  Is  organic  evolution  a  mis- 
nomer? Are  the  unfolding  of  the  bud,  the  branching  of  the  tree,  the 
hatching  of  the  egg,  the  differentiation  of  the  animal — ^are  these  but  so 
many  steps  which  concentrated  matter  is  taking  toward  its  final  disin- 
tegration ?  Is  development  the  antithesis  of  evolution?  To  all  these 
questions  a  negative  answer  may,  I  think,  be  given.  But  we  have 
gone  far  enough  to  perceive  that  some  broad  distinction  exists  between 
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cosmic  and  organic  evolution.  Let  us  examine  this  distinction  more 
closely.  We  know  that  an  organism  develops,  much  like  a  world,  out 
of  an  homogeneous  and  diffused  state  of  its  elements.  Throughout  its 
coarse  the  organic  aggregate  behaves  like  other  aggregates.  From 
the  imperceptible  it  becomes  perceptible.  From  the  diftuse  it  becomes 
coDOentrated.  From  the  indefinite  it  becomes  definite.  From  the 
homogeneous  it  becomes  heterogeneous.  From  the  unstable  it  ap> 
proaohee  the  stable  condition.  Segregation,  which  is  the  selective 
process,  is  more  marked  in  the  organic  than  in  the  inorganic  aggre- 
gate. Its  parts  are  differentiated  and  rendered  distinct  and  definite, 
while  through  an  iooreasing  dependence  between  them  the  whole 
as^gregate  becomes  more  and  more  firmly  integrated  or  consolidated. 
Growth,  which  is  increase  of  bulk,  is  simply  the  abHorption  of  <lifrase 
gaseous  or  liquid  materials,  which  may  theoretically  be  regarded  as 
having  originally  belonged  to  the  aggregate  in  its  most  widely  dif- 
fused oondition.  Development^  wMob  is  inorease  of  structure,  is  the 
same  piooess  which  all  aggregates  undergo  in  their  transition  from 
the  homogeneous  and  indefinite  toward  the  heterogeneous  and  definite, 
under  the  laws  of  segregation  and  the  multiplication  of  effects.  Final- 
ly, equilibration  in  organic  aggregates  is  distinct  and  universal. 

Every  organism  must  reach  tbb  stage,  and  that  in  a  comparatively 
brief  period — so  brief  as  to  be  capable  of  repeated  and  easy  observa- 
tion. So  plain  does  this  stage  of  its  progress  become  that  it  is  feared 
that  the  predication  of  a  stage  of  equilibration,  not  to  say  dissolution, 
for  inorganic  aggregates,  is  an  argument  from  analogy,  where  the 
analogy  is  taken  from  a  very  subordinate  class  of  phenomena,  viz., 
from  the  observed  equilibration  of  organic  aggregates.  A  universal 
conclusion  is  deduced  from  a  particular  case;  the  law  of  the  whole  is 
assumed  from  that  of  a  part.  This,  according  to  Mr.  Spencer^s  own 
showing  in  his  "  Principles  of  Psychology,"  is  the  ■weakest  form  of 
reasoning.  It  should  be  admitted,  however,  that  whUe  the  doctrine 
of  the  ultimate  disintegration  and  dissolution  of  the  celestial  bodies 
rests  on  very  insufficient  inductive  evidence,  there  are  strong  a  priori 
groimds,  beyond  the  domain  of  science,  but  clearly  within  the  range 
of  philosophy,  which  make  it  a  legitimate  object  for  the  exercise  of 
the   constructive  imagination.^' 

The  most  important  truth  which  can  be  called  in  to  aid  us  in  this 
difficulty  and  apparent  confusion  of  phenomena  is  that  of  the  per- 
petual competitive  operation  of  both  the  forces  of  evolution  and  of  dis- 
solution. Both  these  influences  are  at  all  times  and  in  all  kinds  of 
aggregates  simultaneously  at  work.  The  history  of  every  aggregate 
is  that  of  its  struggle  with  these  opposite  contending  influences.  The 
final  equilibration  implies  this.  It  is  the  establishment  of  equilibrium 
between  Just  these  forces.  In  the  evolution  of  a  star  the  forces  of 
dissolution  are  mostly  within  the  aggregate.  In  that  of  a  star-system 
they  seem  to  be  whoUy  so.  The  process  of  evolution  goes  on  against 
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the  inherent  tendencies  to  dissolution.  The  equilil)riuiu  reached  is 
between  the  attractive  or  integrating  and  the  repulsive  or  disinte- 
grating forces.  Both  are  at  all  liiiu's  active,  and,  if  the  latter  at  last 
]>rL'\ail  and  the  mode  of  redistribution  is  reversed,  the  gravitative  in- 
fluence still  continues  to  oppose  its  progress.  In  an  organism  the  dis- 
integrating tendencies  are  chiefly  from  without.  Everywhere  on  the 
globe  the  sun's  influence  is  tending  to  prevent  the  integration  of  the 
liquid  and  gaseous  elements.    Life  is  the  ]>roduct  of  this  struggle. 

It  may  be  laid  down,  as  a  universal  law  of  the  redistribution  of 
matter,  that  organization  i?i  the  product  of  the  antagonistic  tendencies 
of  attraction  and  repuUion  during  the  period  in  which  the  former  pre- 
vails. Organization  is,  then,  the  great  distinguishing  characteristic  of 
the  process  of  evolution.  The  organization  of  the  solar  system  is  the 
result  of  this  competitive  struggle  between  these  two  agencies.  It  is 
the  same  with  an  organism.  We  have,  then,  at  last  reached  a  plane  of 
generalization  in  which  the  cosmical  and  the  organic  processes  may 
be  regarded  as  parallel  and  homologous  throughout.  The  active  prin- 
ciple which  directly  results  in  organization  is  that  which  ]\Ir.  Spencer 
denominates  scyngatioji^  by  which  the  like  parts  are  brought  together 
and  unlike  parts  separated. 

The  final  result  of  this  process  is  the  formation  of  many  distinct 
and  definite  parts  which  are  unlike  one  another — heterogeneous. 
Each  of  these  definite  parts,  diftering  from  all  the  rest  in  the  same 
ag.^rcL^af  (>,  is,  within  itself,  homogeneous,  i.  e,,  consists  of  a  uniform 
internal  structure.  The  like  particles,  in  consequence  of  the  similarity 
of  their  properties,  naturally  gravitate  to  the  same  place.  In  the  case 
of  the  earth  the  atmosphere  or  gaseous  portion  forms  a  uniform  en- 
velope around  it,  due  clearly  to  the  nature  and  homogeneity  of  its 
molecular  constitution.  The  waters,  for  the  same  reason,  form  a  par- 
tial second  envelope  within  this.  The  hardened  crust  of  solid  matter 
comes  next,  and  in  like  manner  the  entire  organization  of  the  earth 
might  be  explained.  Exactly  the  same  process  takes  place  in  a  living 
organism.  Its  various  organs,  vessels,  specialized  tissues,  and  differ- 
entiated parts,  are  the  result  of  this  same  law  of  mechanical  selection. 
The  difference  in  the  properties  of  the  matter  of  each  is  at  once  the 
cause  of  their  segregation  and  of  their  organic  function. 

The  point  at  which  we  have  arrived,  therefore,  is  this  :  Organiza- 
tion is  the  necessary  consequence  of  the  competition  of  the  integrat- 
ing and  disintegrating  forces,  so  long  as  the  former  prevail.  The 
influence  of  the  sun  npoa  the  matter  of  the  globe  is  toward  its  disin- 
tegration and  dissipatioil  into  gas.  But  for  the  opposing  influence  of 
gravitation,  attraction,  or  concentration,  this  rdsalt  would  be  speedily 
aooomplished.  But  the  resultant  of  these  two  antagonistic  forces,  at 
a  time  when  their  relative  power  is  substantially  what  it  now  is  00 
the  surface  of  our  globe,  is  snch  as  to  render  possible  the  form  of  evo- 
lution which  we  denominate  organic  life.  A  certain  anioant  of  the 
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matter  of  the  globe  is  in  the  gaseoos  form.  The  gases  themselves  are 
difforentiated  into  what  we  call  oxygen,  nitrogen,  carbonic  acid,  and 
aqaeous  vapor,  each  of  which  exerts  its  special  influence  in  the  econ- 
omy of  vital  existence,  and  without  any  one  form  of  which,  so  far  as 
we  can  see,  life  would  be  impossible.  Another  portion  of  the  matter 
composing  the  earth  exists  in  the  liquid  state,  the  chief  form  of  which 
in  WAter,  of  which  more  than  half  the  weight  of  all  organized  beings 
consists.  Evidently  without  water  nothing  answering  to  our  concep- 
tion of  life  could  exist.  Of  the  solid  matter  of  the  globe  there  exists 
the  greatest  heterogeneity,  and  it  may  be  classified  in  a  variety  of 
different  ways.  Many,  though  probably  by  no  means  all,  of  the  so- 
called  distinct  substances  known  to  us  are  of  direct  value  in  the  for- 
mation of  organic  tissues,  and  certain  of  them  are  clearly  indispen- 
labie,  so  far  as  we  understand  their  office ;  as,  for  example,  lime,  phos- 
phoms,  iron,  etc.,  etc.  Certain  of  these  substances  are  crystalline, 
others  colloid  in  their  structure,  the  latter  of  which  possess  peculiar 
adaptations  to  the  formation  of  organic  tissue.  Finally,  between  the 
solid  and  the  liquid  state  there  exist  all  grades  of  transition^  thus 
adding  variety  to  the  organic  adaptations. 

As  the  universal  law  of  concentration  or  integration  piocceds  to 
redaoe  all  these  varied  forms  to  one,  and  to  cement  all  in  a  single  ho- 
mogeneous solid,  it  is  met  by  the  powerful  but  somewhat  irregular 
and  erratic  force  of  the  solar  radiations,  reinforcing  the  inherent  cos- 
mical  influences  already  so  far  overcome  in  the  evolution  of  the  planet 
as  to  have  brought  it  to  its  given  state.  The  result  of  this  conflict  of 
forces  is  the  condition  in  which  we  find  our  globe.  Without  the  aid 
of  the  sun^s  rays,  organic  evolution  might  have  been  impossible. 
Without  the  aid  of  the  cosmioal  force  of  concentration,  in  a  certain 
way  counteracting  without  neutralizing  them,  it  would  have  equally 
been  impossible.  With  such  a  predominance  of  the  one  as  has  proba- 
bly prevailed  in  the  past,  or  of  the  other  as  will  probably  prevail  in 
the  future,  the  particular  form  of  evolution  required  to  develop  what 
we  know  as  life  seems  also  beyond  the  range  of  scientific  probability. 
A  few  degrees  more  either  of  heat  or  of  cold  are  sufficient  to  utterly 
destroy  it.  Of  the  latter,  we  have  a  near  approach  to  a  positive  ex- 
ample in  the  state  of  things  existing  in  regions  round  the  poles  of  the 
earth's  axis.  Of  the  former,  artificial  proofs  are  easy,  and  certain 
desert  regions  of  the  globe  constitute  partial  illustrations,  easily  com- 
pleted by  the  imagination. 

We  thus  learn  what  a  precarious  thing  life  is,  within  what  narrow 
limits  it  is  circumscribed,  upon  what  slender  conditions  its  possibility 
depends ;  contemplating  which,  we  may  be  appalled  to  reflect  how 
small  a  portion  of  the  concentrated  matter  of  space  must  be  presumed 
to  fall  under  these  conditions.  For,  even  if  every  world  in  space 
passes  through  this  organic  period,  its  duration  must  be  ephemeral 
compared  with  the  vast  cycle  of  its  existence. 
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The  important  truth  tliat  it  has  been  sought  to  rcnch  by  these  con- 
siderations is,  that  organic  evolution  is  but  oiio  of  the  minor  manifes- 
tations of  universal  evolution.  It  occurs  at  a  stage  of  the  process 
when  the  struggle  between  the  contending  forces  is  very  great,  if  not 
at  its  greatest.  It  is  the  immediate  product  of  that  struggle,  and 
cannot  exist  when  either  the  one  or  the  other  greatly  protloniinates. 
The  force  to  which  we  universally  ascribe  all  possibility  of  life  is  the 
force  which  is  tending  to  disintegrate  the  matter  of  the  glol»e  by  ab- 
sorbing the  motion  of  the  sun.  The  force  which  constitutes  evolution 
proper  is  that  which  bears  down  all  life  and  reduces  the  face  of  Na- 
ture to  a  desert  waste,  Fhe  interaction  of  these  two  forces,  where 
they  are  suitably  proportioned,  effects  the  organization  of  portions  of 
the  matter  on  the  globe,  and  organization  itself  is  life.  The  period  of 
greatest  organic  perfection  on  a  planet  is  therefore  very  different  from 
the  period  of  its  greatest  cosraical  perfection,  which  corresponds  with 
that  of  complete  equilibration.  Cosmical  evolution  is  the  history  of 
the  universe,  organic  evolution  is  a  transient  episode  in  the  life  of  a 
paltry  planet.  We  can  only  console  ourselves  with  the  belief  that, 
but  for  thi^  trifling  digression  of  Nature,  no  being  would  have  existed 
capable  of  formulating  the  laws  of  the  universe. 

Organic  evolution  must  not,  however,  be  restricted  to  the  mere 
span  which  the  life  of  an  individual  represents.  To  fully  com]>rehend 
its  scope,  the  conception  of  the  organic  aggregate  should  be  extended 
to  embrace  all  the  life,  past,  ])reseDt,  and  future,  on  the  globe.  The 
mysterious  process  of  reproduction,  unknown  to  all  other  aggregalea, 
has  the  effect  of  binding  all  living  organisms  into  one  continuous 
whole,  and  giving  to  all  terrestrial  life  the  stamp  of  unity.  The  indi- 
viduals of  a  race  or  species  do  not  represent  so  many  distinct  aggre- 
gates. The  qualities  of  antecedent  forms,  whether  inherited  or  ac- 
quired, are  transmitted  to  subsequent  forms,  thus  conserving,  as  it 
were,  all  the  organization  previously  evolved.  Although  the  dissolu- 
tion  of  the  individual  aggregate  takes  \  lace,  the  work  of  evolution 
which  has  been  going  on  within  it  is  passed  on  to  a  new  generation,  to 
be  there  continued  and  again  transmitted.  The  individual,  therefore, 
becomes  of  comparatively  small  importance.  The  real  organic  aggre* 
gate  is  the  race.  The  race  alone  is  capable  of  receiving  and  preserv- 
ing all  the  products  of  organic  evolution.  Ontogenetic  development  is 
lost  sight  of  ill  the  march  of  phylogenetic  development.  The  individual 
is  merged  in  the  species,  the  species  in  the  genus,  the  order,  the  dass, 
and  all  are  finally  swallow'ed  up  in  the  toiU  mftmble  of  organized  exist- 
ence. Organic  being,  as  such,  is  the  final  term  to  which  the  generaliaa- 
tion  must  be  carried  before  the  true  soopo  of  organic  evolution  can  be 
adequately  grasped  by  the  mind.  Individuals  perish  and  are  decom- 
posed; species  become  extinct;  genera,  families,  and  whole  claRses, 
are  swept  from  the  earth.  The  broadest  divisions  into  which  the 
organic  kingdoms  of  Nature  have  been  classified  have  each  their 
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periods  of  ascendency  and  decline.  But  organic  evolution  ever  con- 
tinues. Progress  in  organization  is  the  constant  result.  It  is  always, 
on  the  whole,  the  less  organized  that  gives  way  to  the  more  organized. 
If  the  rich  and  exuberant  cryptogamic  vegetation  of  the  Carbonif- 
erons  epoch  has  dwindled  away  into  the  insignificant  cryptogamic 
vegetation  of  our  time,  it  has  been  succeeded  by  a  phsenogamic  vege- 
tation of  far  higher  organization  and  nobler  qualities.  If  the  great 
saurian  dynasty  tbat  ruled  the  Cretaceous  age  has  surrendered  its  * 
flceptre  and  disappeared  from  the  stage  of  terrestrial  life,  a  far  higher 
mammalian  dynasty,  at  wliose  head  man  now  stands,  has  taken  up 
that  sceptre  and  is  moTing  on  to  still  loftier  heights  of  organic  devel- 
Opment. 

We  have  thus  arrived  at  the  highest  point  from  which  the  phe- 
nomena of  organic  evolation  can  be  surveyed.  What  do  we  see  ?  We 
nee  that,  in  proportion  as  our  point  of  view  rises,  the  relative  impor- 
tance of  the  phenomena  of  dissolution  to  those  of  evolution  dimin- 
ishes. We  see  that  the  dissolution  of  the  individual  aggregate  affects 
bat  little  the  evolution  of  the  race-aggregate,  and  not  at  all  that  of 
the  complete  life-aggregate  of  the  globe.  We  see  that,  amid  all  the 
evanescent  forms  that  surround  us,  the  evolution  of  life  is  constant ; 
that  of  organic  being  as  Buch  there  is  no  dissolution.  We  thus  find 
the  parallelism  between  cosmic  and  orirnnic  evolution,  which  at  the 
outset  seemed  so  paradoxical,  and  afterward  so  imperfect,  to  be  at 
last  complete.  In  the  one  as  in  the  other,  the  only  phenomena  wliich 
we  know  to  be  universal  are  those  of  evolution.  In  the  one  as  in  the 
other,  the  opposite  class  of  phenomena  are  wholly  subordinate,  spe- 
cial, and  local.  In  the  one  as  in  the  other,  the  forces  of  attraction  and 
repulsion,  of  integration  and  disint^^tion,  are  in  perpetual  conflict. 
Ill  the  one  as  in  the  other,  the  organization  of  matter  is  the  result* 
Just  as  the  doctrine  of  the  ultimate  dissolution  of  the  bodies  of  space 
rests  on  a  priori  deductions  alone,  unsupported  by  empirical  obser- 
vation, so  must  the  final  disorganization  of  the  life  of  our  globe  be 
inferred  from  cosmological  principles,  which  transcend  the  present 
limits  of  astronomy  and  physics.  So  far  as  we  are  capable  of  pene- 
trating the  mysteries  of  space  or  of  life,  we  fmd  that  evolution  is  the 
law  of  the  universe ;  while  the  forces  which  oppose  that  law,  though 
powerful  and  ever  active,  are  secondary  and  subordinate,  and  only 
seem  to  reverse  it  by  the  destruction  of  transient  forms.  In  the  gen- 
esis of  world-systems  this  counter-evolutionary  force  consists  in  the 
inherent  expansive  power  of  diffused  matter,  or,  what  amounts  to  the 
same  thing,  in  the  resistance  which  such  matter  offers  to  the  forces  of 
condensation.  In  the  phenomena  of  life  this  resistance  comes  chiefly 
from  the  sun,  whose  thermal  radiations  tend  to  dissipate  the  elements 
of  the  globe. 

We  are  that  bronght  into  full  view  of  the  deepest  truth  that 
underlies  the  redistribution  of  matter— the  profound  antithesis  be-  ^ 
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tween  gravitation  and  ethereal  vibration^  which  constitate^  in  the  last 
analysis,  the  true  correlative pH/noii^  of  which  evolntion  and  disso- 
lution are  the  corresponding  processes.  These  are  the  agencies  wliich 
are  at  all  times  antagonising  each  other  in  all  parts  of  the  nniyerpe, 
and  whose  exact  equality  in  it  seems  to  form  a  logical  tenet  of  the 
modem  cosroologj.  A  certain  golden  mean  between  these  forces,  but 
in  which  the  former  most  predominate,  results  in  organization  ;  star- 
systems  are  formed  in  space,  and  life  is  developed  out  of  the  phi  no- 
tary elements.  Soch  appears  to  be  the  state  of  all  the  matter  within 
the  range  of  human  observatiou.  For,  whatever  may  be  the  condi- 
tion of  other  worlds  or  other  regions  of  space,  the  phenomena  of  our 
world  and  onr  portion  of  space  belong  to  the  ascending  series ;  and 
whatever  may  be  the  final  doom  of  onr  planet  and  our  universe,  both 
are  now  in  a  state  of  progressi  and  are  still  rejoicing  in  the  morning 
of  creation. 

I   [  li  U  A  KpfeSSnOSM  AND  ITS  ANTIDOTE. 

TiHE  c^nsi^i»tion  of  general  questions  not  admitting  of  deBnite 
!  shower,  *afad  itlways  throwing  us  back  on  the  consoionsness  of 
the  extreme  limitation  of  our  knowledge,  is  not  a  profitable  direction 
of  mind,  nor  to  be  recommended  as  an  exclusive  study. 

Still,  occasionally,  it  may  be  wholesome,  as  it  has  confessedly  a 
strange  attraction  for  us,  to  journey  to  the  confines  of  our  little  ii^land 
of  knowledge,  and  thonc(!  speculate  a  little  on  tlie  trackless  oct-an  of 
mystery  to  the  navigation  of  which  science  and  logic  are  alike  inade- 
quate. All  true  religion  is  founded  on  this  consciousness  of  the  infi- 
nite, of  an  ultimatum  transcending  our  comprehension,  but  stimulating 
and  exercising  our  faith. 

The  moral  government  of  the  world,  the  spiritual  tendency,  or 
indeed  any  dominant  direction,  of  thins^s,  is  not  ]iatent  to  the  fleeting 
glance,  does  not  reveal  itself  even  to  the  most  strenuous  thought. 
The  history  of  the  world  presents  itself  rather  as  a  Jeremiad,  as  a 
bottomless  chaos  in  which  evil  and  good  wrestle  with  each  other  for 
the  mastery,  and  where  evil  generally  boasts  the  vast  majority  of 
forces. 

Savage  countries  lie  thousands  of  years  morally  stairnating  or 
decomposing,  often  jdiysically  starving,  ground  down  under  cruel  des- 
potisms and  superstitions,  reducing  one  another  in  perpetual  warfares. 
The  pages  of  the  most  favored  countries  sliow  long  chapters  of  du  U  ii- 
sion,  and  the  moral  influxes,  like  angels'  visits,  only  few  and  far  be- 
tween. Tlie  cause  of  Brutus  opens  the  way  to  Ca'sarism  and  <lcnth. 
Spain  shares  in  the  tide  of  new  life,  but  that  life  is  zealously  extin- 
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guished,  and  the  nation  settles  down  to  decay.  Cromwell  and  his 
Puritanism  introduce  Charles  II.  and  licentiousness.  The  Pilgrim 
Fathers,  Washington,  and  other  great  men,  lay  with  solemnity  and 
greatness  of  mind  the  foundations  of  the  United  States,  and  is  its  his- 
tory hitherto  a  satisfactory  result?  Nation  after  nation,  Egyptian, 
Persian,  Jewish,  Grecian,  Roman,  Arabian,  and  Celtic,  shoot  into  blos- 
Bom  in  order  to  rot  back  into  forgetfulness. 

And  if  we  take  regard  of  the  individual  units  that  are  always 
swarming  by  the  millions  into  the  world,  what  vast  quantities  get 
blasted  out  before  they  have  well  begun  to  cry,  not  to  speak  of  the 
possible  units  frustrated  of  birth.  And  of  those  surviving  the  perils 
of  the  outset,  how  all  get  bruised  and  damaged  sooner  or  later,  till 
death  comes  and  snuffs  out  the  smoky  tallow-lights !  People  made  a 
great  fuss  at  the  time  about  the  late  William  King  Thompson,  of  Brook- 
lyn, New  York,  ship-exploder,  as  if  he  had  done  something  more  than 
asually  wicked,  but  now  it  is  seen  for  the  mere  trifle  it  is.  Say  he  ex- 
ploded half  a  dozen  ship-loads  of  men,  was  there,  out  of  the  six  human 
cargOQS  that  flew  saocessively  all  at  once  into  ten  thousand  pieces,  as 
much  as  one  individual  that  properly  speaking  ever  lived,  or  lived 
other  than  the  most  insignificant  sensational  existence?  At  every 
change  of  the  temperature  of  the  atmosphere  from  heat  to  cold  are 
not  many  thousands  of  atrial  midges  summoned,  on  very  short  notice 
indeed,  from  their  gay  discursions  to  face  the  solemnities  of  eternity? 
Animal  existence  is  cheap  as  dust,  the  earth  and  stones  only  requiring 
some  little  nuziug  and  kneading  in  order  to  torn  off  endlesB  batches 
of  men  and  women. 

Consider  the  tens  of  thousands  always  being  born  in  our  large 
oltieS|  who  by  bad  ])areDtage,  bad  conception,  foul  air,  foul  food,  and 
all  manner  of  evil  influences,  get  at  once  summarily  stamped  and  sealed 
off  to  depravity  and  perdition.  Think  how  in  all  our  towns  are  houses 
where  choice  human  cattle  are  kept,  fed,  and  dressed,  their  soundness 
attested  (on  the  Continent)  by  qualified  officials ;  and  how  yonr  choicest 
human  cattle,  rejoicing  in  their  spiritual  culture,  throng  into  these 
shows  to  inspect  and  purchase.  And  in  this  enlightened  age  we  know 
this  is  Nature  all  the  world  over,  and  Nature  must  be  obeyed. 

We  are  proud  of  the  present  age  as  the  triumph  of  trade  and 
mechanism.  And  we  know  the  high  genius  and  aim  of  trade.  Trade 
thinks  only  on  a  good  balance,  and  is  proud  of  a  good  balance,  be  it 
got  out  of  the  follies  and  vices  of  men  or  in  whatever  way.  Trade  is 
thinning  the  country,  crowding  the  towns,  swelling  dukes'  incomes, 
fattening  distillers  and  brewers,  disfiguring  and  reducing  the  human 
physiquey  blighting  the  tenderness  of  relations  between  man  and  man, 
checking  you  off  the  values  of  the  different  sorts  of  intellect  and  in- 
spiration. And,  thanks  to  the  extreme  nicety  of  our  mechanical  ar> 
rangements,  we  are  cut  down  into  the  most  fractional  existences.  As 
if  the  di^feda  membra  left  on  a  field  of  battle  were  made  to  spin  into  ^ 
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some  sort  of  galvanic  life  1  In  the  higher  provinces,  too,  your  intel- 
lectual men  are  distributed  into  departments  and  sub^epartments  as 
writers  or  speakers,  while  life  in  the  walks  of  fashion  is  a  game  of 
consumption  and  show.  And  when  on  the  part  of  busy  men  the  daj*8 
arduous  endeavors  toward  the  continuance  of  sublime  human  life  are 
aooomplished,  and  leisure  is  left  for  reflection,  then  a  glass  of  beer,  s 
pipe,  cards,  coffee  and  cake,  a  gamo  at  billiards  or  whist,  a  novel  from 
the  circulating  library,  is  illimitable  scope  for  the  spiritual  faculties. 

And  if  we  turn  to  our  highest  spiritual  institutioiiB  we  see  equal 
signs  of  prosperity.  At  all  our  famous  universities  droves  of  young 
men  called  '^students"  are  invited  to  profane  the  holiest  names  and 
symbols  under  the  pretext  of  studying  them,  as  if  the  fiist  and  fore- 
most condition  to  intellectual  activity  or  "  study  "  were  not  a  certain 
degree  of  spiritual  faculty,  of  purification  of  the  heart.  The  towns 
where  they  are  collected  for  spiritual  culture  they  defile  more  scanda- 
lously than  any  other  class  which  makes  no  pretensions  to  spiritual 
culture. 

Even  if  we  single,  out  of  the  whole  range  of  human  history,  the 
few  men  of  genius  whom  we  are  constrained  to  regard  as  the  eminent- 
ly favored  and  endowed  of  our  race,  we  find  what  a  broken  career  has 
been  allotted  to  the  most  of  them.  Have  not  many  of  them,  possess- 
ing courage  to  inspire,  intelligence  to  enlighten,  sensibility  to  refine 
the  world)  sickened  under  the  languor  of  neglect  or  got  embittered  at 
the  endless  contradictions  and  misrepresentations  of  their  fellows,  dy- 
ing at  last  as  unfortunate  men,  unha{>py  to  themselves,  unbeneficial  to 
their  contemporarie  s  ?  What  an  evil  is  the  not  unfrequent  depravity 
of  genius,  and  w  hich  under  happier  circumstances  might  have  been  a 
great  salutary  influence  instead  1  Might  not  the  tremendous  forces  of 
Swift,  for  example,  have  been  turned  to  better  account  than  left  to 
explode  in  shocks  of  half-diabolic  hate  in  earlier  days,  and  in  madness 
at  the  end  t  Think  of  the  generous  human  heart,  brave  will,  and  clear 
head  of  Bums,  a  man  of  quite  transcendent  powers,  yet  fain  to  slink 
past  on  the  shady  side  of  the  street,  left  to  bleed  so  wretchedly  to 
death  in  the  midsummer  of  his  days.  Contemplate  the  great  inieUeet 
and  great  heart  of  Lessing,  a  man  of  thrice  excellent  mother-wit  and 
eflfectiveness,  disposing  with  a  lordly  air  of  the  whole  literature  of 
Europe,  awakening  with  his  clarion-voice  his  slumbering  nation  to 
new  intellectual  conquests,  yet  himself  imprisoned  for  so  many  of  bk 
best  years  in  the  stifling  Ubrary-dust  of  Wolfenbnttel,  isolated  there 
in  the  midst  of  an  unhealthy  swamp ;  the  world  such  a  dish  of  skimmed 
milk  as  to  be  incapable  of  any  sense  of  honor.  Was  not  Lessing's 
child  a  hoy  of  remariEable  sense,  who  no  sooner  came  into  the  world 
than,  seeing  his  mistake,  made  out  of  it  douhle^uick  ?  Is  it  not  prob- 
able that  many  brave  souls,  braver  and  better  periiaps  than  any  known 
to  fame,  have  gone  down  to  silence  unregarded,  the  world's  stupidity 
being  more  than  a  match  for  the  gods  themselves?  Think  of  good 
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Edgar  in  "  King  Lear,**  and  had  he  been  left  to  die  a  maniac,  would 
th:it,  tliiiik  you, haye  been  untrue  to  fact? 

Even  tbe  one  or  two  to  whom  Fato  has  been  most  propitions,  a 
Sliakespeare,  a  Goethe,  have  not  they  too  suffered  from  the  bruises  or 
flattery  of  Fortune,  fallen  at  any  rate  far  short  of  the  fullness  and 
balance  a  happier  age  and  education  might  have  conducted  them  to  ? 

People  are  indeed  fond  of  raising  monuments  and  holding  cente- 
naries (to  the  so-called  honor!)  of  great  men,  bnt  do  you  think  there  is 
any  significance  at  the  bottom  of  it  ?  Very  little  indeed.  The  fathers 
kill  the  prophets,  and  the  sons  garnish  their  sepulchres. 

In  the  £M}e  of  these  facts  and  considerations  how  rlisgusting  to 
hear  the  universal  cant  about  **  public  opinion  1"  The  shoemaker's 
opinion  may  indeed  have  some  yalue  on  the  matter  of  boots,  the  tai- 
lor*s  on  that  of  clothes  ;  but  what  o|aoion  can  the  masses,  all  ab- 
sorbed in  the  question  of  simple  existence,  have  about  goyemmeot 
and  education  and  religion  ?  At  best  they  are  capable  of  a  total 
heart-belief  in  names^  of  dying  as  martyrs  for  names.  Dean  Stanley 
admits  that  most  of  the  noble  martyrdoms  haye  been  in  attestation 
of  peculiar  combinations  of  letters  of  the  alphabet  See  the  intellect 
and  heart  of  Scotland  wrangling,  down  into  the  latter  end  of  the 
nineteenth  century  (and  into  how  many  later  centuries  ?),  as  to  whether 
little  children  at  school  shall  learn  how  to  define  eflSMStual  calling  and 
distinguish  between  justification,  adoption,  and  sanctification ! 

And  all  men  shall  be  immortal  t  Each  despicable  unit  must  needs 
be  an  immortal  and  independent  soul  ?  Came  from  God  ?  And  God 
sends  by  special  appointment  such  swarms  of  immortal  souls,  often  in 
such  questionable  way,  sinto  the  world  ?  And  if  you  are  really  etor- 
nal  the  one  way,  before^  you  must  also  be  so  the  other  way,  behind  f 
What,  then,  of  your  being  a  thousand  years  ago  ?  And  you  do  seem 
to  carry  the  air  of  etomity  about  you,  sleeping  and  digesting  and 
pottering  about  nothing  as  you  do  I  Is  not  each  indiyidual  man, 
according  to  Darwin  and  Haeckel,  but-  the  temporary  inheritor  and 
transmitter  of  the  qualities  of  his  ancestors,  modified  by  the  impres-  * 
sions  receiyed  during  his  own  tenure  of  life  from  intercourse  with 
people,  reading,  eto.  ?  And  how  can  the  self-same  life  be  held  at  one 
and  the  same  time  by  each  individual  successhre  link  in  an  endless 
ohain,  seeing  the  life  devolyes  but  in  succession,  and  that  each  link  in 
the  chain  sparkles  into  existence  and  luminousness  only  during  the 
short  term  of  actual  possession  ? 

It  is  no  use  arguing  that  men  are  left  to  their  own  free-wills,  and 
haye  themselves  to  blame  for  their  fates,  when  the  whole  complaint  is 
simply  that  men  have  no  free-wills  to  be  left  to,  bnt  are  total  slaves. 
And  yet  not  a  poor  devil  desecrating  the  earth  but,  under  very  possi- 
ble circomstanoes,  through  a  kinder  providence  and  better  influences, 
might  have  been  saved  in  the  first  place  from  being  bom  a  devil. 
Where,  then,  is  the  moral  government  of  the  world,  the  ideal  tondency 
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of  things,  tlie  high  an<l  lofty  destinies,  and  all  that  ?  Schopenliauer 
and  Kahiisen,  eariie.st  thinkers,  arrive,  after  exhaustive  examination 
and  mature  deliberation,  at  the  conclusion  that  the  world  is  not  the 
best  but  the  worst  conceivable,  the  best  possil)le  issue  for  it  annihila- 
tion, man's  greatest  mial'orttme  birth,  his  greatest  happiness  death. 

And  yet  the  everlasting  impossibility  of  accepting  this  as  a  final 
statement  proves  unquestionably  its  partiality — proves  there  must  be 
quite  a  ditterent  and  broader  verdict.  Ihim  spiro  spero ;  respiration 
is  aspiration.  Lite  is  hope,  is  struggle  upward  and  onward.  Healthy 
and  robust  life  can  set  no  final  goal  to  its  endeavors  and  hopes,  but 
carries  deep  in  its  bosom  the  promise  of  quite  an  infinity  of  inheri- 
tance—dim and  onconscioiui  perhaps,  yet  latently  warm  and  nnqiiea- 
tioning. 

Despair  is  death,  declension  from  onoe  recognized  higher  ideas  is 
do irf'Tn  ration,  violation  of  principles  of  honor  and  justice  once  recog- 
nised is  inevitable  injury.  In  the  active  furtherance  of  spiritual  or 
universal  ends  alone  has  man  solid  and  complete  satisfaction.  What 
is  the  meaning  of  the  universal  Jeremiad  from  the  beginning  of  time 
till  now  but  '*the  falV  the  declension  from  the  necessary  justice  and 
goodness  ?  Down  to  the  last  stage  of  depravity  the  man  is  never  at 
home  in  his  depravity.  It  is  always  (^pravity,  and  not  native  bad- 
ness. The  man's  nnsigbtliness^  alienation  from  himself  and  his  fel- 
lows, inward  sense  of  banlmiplcy  and  rain,  is  an  eloquent,  pathetic 
sermon  in  behalf  of  the  trae.  Injustice,  selfishness,  disavowal  of 
obligations,  seieare  of  others'  property,  never  enriched  or  profited  a 
man,  but  has  always  been  so  much  inward  contraction,  indnration, 
plethora,  deliration — always  so  much  disease  involving  so  much  pain, 
demandhag  so  much  expiation. 

The  subordination  of  self  in  the  pions  recognition  of  the  eternal 
laws  (=  religion)  and  the  adequate  willing  execution  of  the  same 
(=  art) — ^that  alone  is  life,  and  a  man  is  more  or  less  according  to  the 
measure  of  his  possession  of  this  life.  In  the  name  of  God,  which  is 
our  highest  expression  of  the  world,  is  recognized  something  higher 
than  our  utmost  sense  of  the  just,  good,  and  beantifuL  If,  then,  our 
hearts  go  out  in  fervent,  irrepressible  longings  of  love  toward  the  great 
men  who  have  met  on  this  planet  the  most  unhandsome  reception,  if 
we  demand  that  the  heavy  debt  of  love  and  esteem  which  was  due  to 
Lessing,  for  example,  but  never  paid,  be  at  last  made  good  to  him, 
that  this  excellent  spirit,  which  out  of  a  full  heart  would  radiate  to  the 
quickening  and  enlightening  of  his  country  and  Europe,  do  not  strike 
his  beams  into  emptiness,  but  that  he  himself  also  be  gladdened  by 
the  warm  reflection  of  bis  own  light — is  there,  are  we  to  suppose, 
nothing  in  the  heart  of  things,  nothing  in  the  primal  intellect  and 
heart  corresponding  to  this  unsubduable  demand  on  the  part  of  our 
remote  individual  consciousness  ?   Shall  the  mother-sun  be  less  wann 
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than  a  reflex  ray  of  itself?  If,  again,  our  hearts,  though  bo  poor  and 
insensible,  can  yet  break  in  salt  sorrow  over  the  confused  helpless 
misery  of  the  masses,  is  tlie  prayer  that  bursts  involuntarily  from  them 
not  in  accord  with  the  heart  of  God  himself?  Is  it  a  foolish  and  false 
impulse  which  Nature  stirs  in  the  heart  of  the  mother  when  she  rec- 
ognizes a  quite  infinite  value  in  the  poor  helpless  chick  newly-born  to 
her?  When  Jesus  Christ  appeared  as  a  symbol  of  love  and  mercy  in 
this  world,  preaching  the  prodigal  son,  and  proclaiming  the  God  of 
%hi»  world  to  be  a  God  of  righteousness  and  compassion,  could  the 
hearte  of  his  hearers  remain  insensible  to  the  manifestation  and  the 
sermon  ?  Have  not  the  words  been  caught  up  as  the  truest  gospel  of 
the  highest  God  ?  And  in  Jesus  Christ,  who  felt  an  unspeakable  in- 
teiest  eyen  in  the  ontcaets  of  society,  and  whose  attitude  toward  the 
morally  wrecked  mao^  in  whom  desires  and  appetites  had  devoured 
all  the  handsome  capital  and  prospects  and  possibilities  in  life,  was 
not  the  side  sniff  of  oold  disdain,  but  oondemnation  into  everlasting 
fire  or  an  infinite  yearning  of  compassion — in  this  appearance  of  Jesus 
Christ  on  earth  have  not  men  been  constrained  worshipfully  to  recog- 
nise the  traest  incarnation  of  God  ?  Religion  which  sinks  in  us  all 
personal  regards,  which  would  bring  as  into  immediate  commonion 
with  the  Supreme,  is  ever  a  consciousness  of  inexhaustible  resources — 
is  more  than  a  counterpoise  for  all  the  ills  of  life,  and  alt  the  black 
facts  which  history  can  adduce — is  a  power  which  can  dwarf  all  his- 
tory, all  the  hitherto  actual,  into  the  insignificance  of  a  mere  prelude, 
and  not  an  essential  act  in  the  drama  of  life  itself. 

Meanwhile,  over  and  above  this  general  reflection,  which,  if  needed, 
can  always  serve  as  our  last  impregnable  resource,  it  is  possible  to 
predicate  particularly  some  of  the  advantages,  and  even  the  absolute 
necessity,  of  the  confusion  and  misery  everywhere  attaching  to  reality. 

This  confused  world  of  good  and  evil  is  the  right  arena  and  train- 
ing-school for  battle,  enterprise,  patience — for  all  the  actiye  and  in- 
deed also  all  the  passive  virtues.  The  baseness,  stupidity,  foUy, 
injustice,  suffering,  and  wreck,  this  world  everywhere  presents,  are 
always  a  splendid  challenge  to  strength,  diligence,  endurance,  faith, 
wisdom — to  all  sublime  and  manly  qualities.  Sloth,  indolence,  sweet 
dreaminess,  and  credulity,  have  a  hard  time  of  it  here — ^meet  every  day 
with  the  shrewdest  rubs  and  tosses  till  they  are  either  forced  into 
wakefulness  or  gored  into  death.  A  long-living  and  prosperous  nation 
must  plough  the  soil,  mast  sail  the  sea,  must  live  much  out-of-doors, 
must  ever  be  prepared  to  defend  its  own  against  the  whole  snrronnd- 
ing  world.  And  the  artist  or  man  of  letters  must  not  ensconce  him- 
self too  much  in  his  cosy  study,  but  lay  himself  open  to  the  shock  of 
opposition  and  the  misconstruction  of  his  fellows,  must  not  shrink 
from  the  experience  of  unkindly  facts  to  try  his  nerye  and  test  his 
digestion.  Only  to  the  man  who  liyes  industriously,  moderately, 
honestly,  trathfoUy,  and  piously,  does  Ood  youchsafe  higher  dis- 
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closures ;  ami  to  the  man  who  will  cat  the  bread  that  has  been  by  the 
labor  of  otiicr  Imnds  ^jrucured  for  him  withoat  paying  aa  eqiUTalenti 
the  kingdom  of  lieaven  is  forever  shut. 

The  personal  j>ain,  languishment,  and  imbitteredness,  do  not  spoil 
for  the  brave  man  his  appreciation  of  life,  but  by  persistent  faith  and 
well-doing  he  subdues  and  converts  contrarieties  into  furtherances. 
Socrati's  and  Paul  and  Cromwell  and  Milton  did  not  break  their  hearts 
or  give  up  the  tight.  Lessing,  after  all  the  languor  and  sickness  of 
WolfenbQttel,  refused  to  die,  though  be  bore  in  his  heart  the  deadly 
ravages  of  fate,  till  he  had  first  presented  to  Ins  ungrateful  coimtry 
his  large-hearted  oflfering  of  "  iJathan  der  Weise."  Nor  waa  be  ego- 
isticaily  looking  forward  to  a  world  of  happineaa  beyond  the  graye,  as 
oompensation  for  his  sufieriogs,  as  reward  for  his  magnanimoiis  services. 

**  Ho  heeded  not  refOing  tonee, 

Nor  sold  his  lieart  to  idle  moani, 

Though  cuned  and  eoonied,  end  braised  with  etonee.** 

Think  what  sort  of  world  it  would  be  without  the  ])ain  and  {)erse- 
cution.  When  in  our  church-pews  our  ears  are  tickkd  with  the  sweet 
eloquence  al»out  heaven,  where  there  will  be  no  tragedy,  no  ]>aiii,  no 
tears,  no  trial  of  ti  iuj)er,  no  tempers,  no  jtassions,  no  black,  all  white, 
only  white,  everlasting  singing,  and  so  on,  does  not  every  masculine 
heart  feel  the  most  melancholv  misgivinors  about  the  concern?  would 
he  not  willingly  sell  out  on  that  ])oli('y  even  at  a  liberal  discount,  could 
1)0  but  invest  with  the  realized  capital  in  this  troublous  yet  withal 
interc  sting  planet  ? 

Tlie  truth  is,  the  mixture  and  antithesis  is  the  appetizing  quality 
in  the  fare  of  life.  The  dangers,  misunderstandings,  jealousies,  errors, 
and  seductions,  on  the  one  hand  ;  on  the  other  hand  the  joy  in 
healthy  relations  to  the  sensuous  world,  and  in  the  aesthetic  contem- 
plation of  it,  the  sense  of  the  ludicrous  and  ridiculous  evermore  tickled 
by  the  wonderful  conjunctions  of  the  sublime  and  vulgar  in  hmnan 
affairs,  the  feeling  of  heaven  in  true  relations  to  our  fellow  men  and 
women,  in  work  accomplished  and  duty  performed,  the  highest  bliss 
of  all  in  the  recognition  of,  and  nearer  and  nearer  identification  with, 
the  Supreme  Spirit;  the  sense,  in  short,  of  a  hell  on  the  one  hand  to 
be  shunned,  and  a  heaven  on  the  other  to  be  enjoyed — whoever  vivid- 
ly realizes  all  this  ¥rill  not  underrate  life  on  this  planet,  but  infinitely 
prize  it. 

Yes,  this  earth  is  dear  to  mortal  men,  not  merely  in  spite  of  its 
tears  and  crosses,  but  also  on  account  of  them.  The  bitterest  expe- 
riences we  pass  through  need  but  to  drift  to  the  due  distance  in  the 
past,  and  they  assume  a  wonderfully  interesting  gaise.  Strangely, 
tenderly  affecting  in  the  retrospect  are  oor  riotous  Hal "  days,  our 
sighing  Venus  and  Adonis  fit,  our  sultry  Werther  fever,  our  sweet  and 
bitter  Faust  period,  and  all  the  other  dear  illusions  whieh  beset  us  on 
our  devious  path. 
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For  indeed  we  price  life  not  by  the  sum  of  our  possessionB,  but 
only  by  tbe  rate  and  steadiness  of  our  growth.  ^  Not  the  possession,'* 
says  Lessing,  "  or  fancied  possession  of  the  troth,  bnt  the  endeavor 
after  it,  determines  a  man^s  value.  If  God  held  in  his  right  hand  the 
sum  total  of  tfatb,  and  in  his  left  the  ever-inextinguishable  desire 
after  truth,  though  linked  with  the  condition  of  everlastingly  wander* 
ing  in  error,  and  called  to  me,  *  CAoote,'  I  should  humbly  close  with 
the  left  and  answer:  *  Father,  give  me  this ;  the  truth  pure  and  simple 
is  for  thee  alone.' " 

But  if  we  will  have  cleared  to  ourselves  at  the  highest  court  what 
it  is  that  imparts  to  error,  crime,  and  tragedy,  their  powerful  attrac- 
tion, so  that  they  are  indispensable  to  high  poetry  and  music  and  art, 
we  shall  find  it  is  only  because  they  constitute  a  dark  background  to 
heighten  the  play  of  the  lightnings,  to  glorify  the  splendor  of  the 
sun.  The  trial  and  sorrow  and  humiliation  serve  to  bring  out  in  dis- 
tlncter  outline  the  fidth  and  serenity  and  triumph  which,  .as  in  St. 
Paul,  are  more  than  a  match  for  all  the  powers  of  darkness.  Our 
conviction  of  the  dominance  and  necessity  of  moral  law  is  so  deeply 
grounded,  that  the  storm  and  earthquake  threatening  its  upheaval  only 
sununon  into  livelier  consciousness  our  inexpugnable  confidence.  Let 
the  heavens  fidL  Though  the  earth  be  removed,  God  is  our  refiige. 

It  is  the  conscious  or  unconscious  conviction  of  every  sound  man 
that  truth  is  better  and  more  beautiful  than  any  delusion — that 
a  man's  well-being  is  ^he  measure  of  his  conformity  to  truth.  Does 
a  man  find  his  hitherto  solid  philosophy  impugnccl,  his  most  holy 
religion  out  of  joint  with  new  emerging  facts,  he  will  not  shut  his  ears 
to  the  severe  reason.  Does  Science  come  and  knock  from  under  bis 
feet  the  ground  of  immortality  on  which  he  had  rested,  it  may  help 
only  to  startle  him  out  of  his  egoism — startle  him  on  to  some  firmer 
footing.  He  must  feel  the  immortality  in  the  present,  and  not  post- 
pone it  to  the  future.  Only  he  who  has  eternal  life  in  bim(=:  intellect- 
ual recognition  of,  and  hearty  identification  with,  eternal  law)  is  eter- 
nal. If  Barwinism  is  true,  and  a  man's  spiritual  supremacy  is  also 
true,  the  two  facts  will  square  with  each  other.  For  mind  and  Nature 
are  the  type  and  impression,  in  perfect  correspondence  to  each  other. 
The  hardiest  exception  u,  when  properly  understood,  no  exception 
but  a  confirmation  of  the  beautiful  law.  Depth  and  wholeness  of 
vision  will  always  be  song  and  piety,  be  Dante  and  Shakespeare,  never 
skepticism  and  mockery.  The  reconciliation  of  the  spirit  with  Fate 
and  Nature  is  a  grace  which  rests  sweetly  and  unconsciously  in  the 
heart  of  simple  goodness,  but  is  also  the  crowning  grace  of  the  bold- 
est intellect  which  has  pierced  deep  enough.  Plato,  Shakespeare, 
Hilton,  Newton,  Kant,  Goethe,  and  Schiller,  are  reverent  worshipers^ 
and  walk  in  the  sanctuary  above  arm-in-arm  with  Christ  and  the 
apostles.  We  see,  in  the  Nathan  der  Weise,"  how  the  brave  Lessing 
received  before  death  in  fullest  measure  the  gift  of  reconcUtatlon. 
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And  out  of  ihv  perplexities  and  cormptions  and  miffandemand-  1 
ings  of  haman  affairs  we  have  in  Nature,  w  hich  eyer  OTcr^nopies  | 
and  sarronnds  ii8|  a  retreat  into  the  beautiful,  where  we  can  evermoie  | 
refresh  our  sense  and  conviction  of  the  holy.   The  son,  ataza,  w6odB,  i 
grasBes,  eheUs^  birds,  and  wild  creatures,  are  not  eortapt,  or  at  least 
do  not  Buggest  to  man,  when  he  contemplates  them  as  a  whole  (ss- 
thetioally  and  not  scientifically) — do  not  suggest  images  of  corruption ; 
but  the  poor  besotted  wretch  heholds  a  perfect  splendor  in  the  sun,  the 
prey  of  ruiuous  appetites  looks  into  an  eye  of  innocence  in  the  flow- 
ers, the  baDkru{)t  gazes  around  and  above  him,  and  wonders  why  in 
a  royal  palace  he  should  be  a  blot  and  disgrace. 

As  soon  as  the  man  rises  above  his  desires,  and  throws  the  roots 
of  his  being  beyond  the  narrow  coniiiics  of  his  egoism  into  the  spirit- 
ual realm,  where  his  own  individual  self  sinks  in  other  individuals, 
where  other  individuals  become  as  much  his  proper  interest  as  him- 
self^ then  the  soul  becomes  one  with  the  universal  soul,  and  perfect 
reconciliation  is  enjoyed.  The  man*8  past  pains  are  healed,  his  -very 
sins  and  sorrows  yield  themselyes  to  him  as  experience  and  instnic- 
Uon  and  romance. 

The  devil  himself  is  subdued  into  good.  JoVs  latter  days  aie 
more  beautiful  than  his  early  days.  Through  bis  sorrows  and  errors, 
Faust  at  last  attains  to  a  wider  and  holier  life.  The  attnu^on  to 
Gretchen,  notwithstanding  the  sensuous  illusions,  has,  in  the  heart  d 
it,  a  soul  of  love  and  sacredness,  and  through  the  deep  welter  of  sin 
and  suffering  is  purified  at  last  into  sanctity.  Do  you  think  Fanst  in 
the  end  would  annihilate  his  experience  of  Gretchen  if  it  were  possi- 
ble? No,  the  earth  and  heaTcn  are  dearer  because  of  her.  Gretchen 
is  universalized,  and  the  universal  is  Gretchenized;  the  world  Is  all  a 
sacred,  pathetic  Gretchen. 

That  an  unhappy  life  may  be  happier  than  a  happy  one  is  indeed  a 
paradox,  but  is  meant  in  earnest.  A  tragedy  is  more  delightful  than 
a  comedy.  Or  a  comedy  is  better  for  a  mixture,  and  strong  mizliirs^ 
of  tragedy,  so  the  tragedy  only  get  digested  in  the  end.  Black  is 
necessary  not  only  to  the  relief,  but  even  to  the  very  composition  of 
white.  I  should  not  choose  a  life  of  uninterrupted  pleasure,  were  the 
world  to  engage  its  utmost  to  secure  it  me.  The  lightning  is  bom  of 
the  darkness ;  and  the  battle,  Joy,  and  splendor  of  life  are  to  be  meas- 
ured by  the  amount  of  opposition  overcome. 

"  They  say  best  men  arc  moulded  out  of  fnult«(, 
And,  for  the  most,  become  much  more  the  better 
Ibr  being  a  little  bsd.** 

Let  us  with  assured  hearts  trust  the  Cause  of  all,  who  has  created 
the  good  and  the  evil,  but  has,  we  believe,  made  tiie  evil  to  be  ulti- 
mately subservient  to  the  good. — MacmiUatC*  Magaeins, 
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THE  MODERN  PIANO-FORTE. 

Br  8.  AUST£N  P£AIiC£»  Mus.  Doc.,  Oxoir.' 

"li  yTUSIOAL  uiBtramento  with  mannals  or  key-boards,  and  fixed 
JjUL  tones,  occupy  a  most  important  poeition  in  tbe  annals  of 
modem  art.  AU  tbe  greatest  oomposers  have  been  skilled  per- 
formers on  sneb  instraments,  and  espedally  on  tbe  piano-forte.  Tbej 
are  Tery  greatly  indebted  to  it ;  not  tbat  thdr  works  bave  been  pro- 
daced  by  its  aid,  or  tbat  it  bas  been  allowed  to  exercise  a  formatiTe 
inflnenoe  over  tbeir  imaginings,  bat  beoanse  of  its  companionsbip  and 
sympathy.  Tbe  creator  of  new  musical  forms,  wbile  engaged  in  bis 
silent  work — in  tbe  comparatiTcly  slow  process  of  writing  the  indi- 
▼idnal  parts  for  all  the  instniments  employed  in  the  orchestra — ^not 
only  exercises  the  faculty  of  expression,  but  also  the  power  to  with- 
hold. This  power — this  muscular  strength  of  the  brain,  to  grasp  and 
retain  whatever  bas  been  conceived,  notwithstanding  the  perplexity 
as  to  means  of  expression,  which  commonly  attends  a  crowd  of  ideas 
and  feelings — ^is  sometimes  in  danger  of  being  overtaxed.  On  these 
occasions  great  relief  is  found  by  opening  the  piano-forte,  and  throw- 
ing off  tbe  piece  at  full  speed  on  this  plastic  instrument.  Alter  realis- 
ing his  ideids  in  this  immediate  and  satisfactory  manner,  the  composer 
returns  refreshed  to  his  patient  laboi^to  the  detailed  record  on  paper 
of  those  emotions  which  fill  him  with  such  passionate  energy.  Or, 
should  he  wish  merely  to  find  relief  in  utterance — ^to  commune  with 
himself,  and  obtain  recreation  by  drivi  ng  temporarily  from  bis  thoughts 
the  work  In  hand— then  this  comprebensiTe  instniment,  this  minia- 
ture orchestra,  enables  him  to  extemporize  elaborate  contrapuntal 
forms,  clashing  cyclopean  harmonies,  or  highly-involved  melodic 
strains.  The  sounds  thus  evoked  fall  back  on  his  delighted  ear, 
exhibiting  to  him,  in  audible  form,  his  psychologic  condition.  During 
these  fleeting  moments  he  thus  beholds  his  subjective  state,  as  clearly 
and  definitely  as  in  a  mirror  he  would  see,  similarly  reflected  in  visi- 
ble form,  the  expression  of  his  countenance. 

But  the  piano-forte,  by  making  domestic  music  at  all  times  easily 
and  immediately  attainable,  without  the  preliminary  adjustments  re- 
quired for  the  harp  or  other  stringed  instruments,  lias  become  uni- 
versally popular.  Its  literature  is  larger  than  that  of  any  otlu  r,  and 
whatever  musical  forms  have  found  favor  with  the  |)ublic  are  imme- 
diately adapted  and  rearranged  for  reproduction  on  it. 

Tiie  piano-forte  appears  in  four  principal  lorms  :  as  grand,  square, 
uprij^ht,  and  curved,  the  latter  being  a  newly-designed  model,  by  ^Ir. 
J.  W.  Otto,  of  St.  Louis,  Mi  ssouri.    The  American  grand  piano-forte 

'  Lecturer  on  Ilarmony  and  th.'  S<  ii  n, f)f  Mu«i(\  at  the  fJencral  Theological  SeminArj, 
New  York;  Musical  Director  of  C'ulumbia  CuUege  Giee  tiub,  etc 
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is,  however,  the  greatest  trinmph  of  inventive  genins  and  Bki'l,  aided 
hy  modem  physical  science ;  and  this  fact  being  acknowledged  in  all 
parts  of  the  eiviliced  world,  foreign  trade  has  been  introduced  to  suofa  ' 
an  extent  as  to  make  the  indnstry  one  of  the  largest  in  the  United 
States.  All  the  makers  here  daily  strive  for  preeminence,  and  en- 
deavor to  surpass  one  another  in  the  superior  excellences  of  the 
smallest  details^  if  not  in  the  novelty  and  valne,  of  their  own  re- 
spective inventions.  No  pains  or  expense  are  spared  to  obtain  im- 
provements, in  the  hope  that  these  may,  at  least,  lead  to  snbseqaent 
discoveries  in  the  many  untrodden  paths  of  acoustical  science.  Li 
this  respect  they  resemble  the  old  violin-makers  of  Italy,  who  also 
took  a  pardonable  pride  in  their  productions,  which  are  the  result  of 
similar  prolonged  strivings. 

The  violin  and  the  piano-forte,  however,  altbough  in  some  respects 
similar,  are  in  others  widely  different.  Tlie  violin  is  endowed  with 
perpetual  youth.  It  even  improves  with  age.  The  piano-forte  does 
not  The  violin  is  a  mere  shell  of  wood,  modeled  somewhat  after  a 
human  shape,  held  together  by  glue,  and  strung  with  catgut ;  and 
although  its  various  parts  must  be  adjusted  with  great  discrimination, 
and  the  bow  with  which  it  is  excited  be  finely  formed  (having,  for 
instance,  a  length  of  say  twenty-nine  and  a  quarter  inches;  weight  * 
of  900  grains;  a  diameter  gradually  decreasing,  for  twenty-three 
inches,  from  one-third  to  one-tenth  of  an  inch|  the  curvature  mean- 
while increasing  at  an  accelerating  rate,  to  give  a  spring  to  the  bow), 
yet  this  musical  instrument,  when  compared  with  a  piano-forte,  appears 
UH  an  extremely  simple  organism.  It  is  more  homogeneous,  like  all 
the  other  members  of  the  numerous  family  of  viols.  The  piano-forte, 
on  the  contrary,  with  its  many  kinds  of  wood,  hard  and  soft,  heavy 
and  light;  its  many  kinds  of  cloths  and  felts;  of  skins;  with  its 
masses  of  wrou^jht  and  cast  iron,  steel,  copper,  hrass,  silver,  lead,  t  tc, 
is  a  more  higlily-coniplex  production.  It  is  heterogeneous,  rather 
than  honiOGjeneous;  and  only  by  the  most  perfect  coordination  of  all  it;? 
parts  does  it  retain  an  organization  capable  or  worthy  of  preservation. 

The  piano-fortes  of  Erard,  so  hi«;hly  ])rized  for  their  extreme  re- 
finement and  susceptibility  to  slightest  variations  of  touch,  are  ex- 
tremely delicate;  and  while  other  Kurojxans  have  succeeded  in  mak- 
injr  more  robust  instruments,  it  has  been  reserved  for  the  Americans 
the  ability  to  endow  their  j»roductions  with  constituticns  capable  of 
resistiuf;,  to  any  remarkable  extent,  climatal  influences.  The  degree 
of  their  success,  with  reference  to  longevity,  is  not  yet  fully  ]>roved; 
and  the  variations  in  this  respect  are  so  great  that  it  would  be  even 
rash  to  form  an  estimate,  as  we  shall  [)resently  sie.  It  is  only  safe  to 
say  that  a  piano-forte  is  never  better  than  when  it  first  leaves  the 
hands  of  its  maker.  Like  a  youuL',  imjiressionable  bein;jf,  it  may  then 
be  made  to  suit  special  tastes  and  requirements.  The  readiness  and 
extent  of  response  to  touch  can  then  be  determined,  and  the  tones 
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maj  at  onoe  be  made  fiiller,  rounder,  eweeter,  harder^  more  Imlliant 
and  penetrating,  or  more  sympathetic.  It  is  vain  to  hope  that  they 
will  be  mellowed  or  otherwise  improyed  with  age  or  use. 

For  it  is  a  common  experience  that  pianofortes  dii&r  greatly  in 
the  ability  to  retain  their  good  qnalities,  even  thongh  subjected  to 
the  same  conditions.  It  is  also  noteworthy  that,  althongh  many  in- 
Btntments  may  be  made  precisely  similar,  and  by  the  same  workmen 
at  the  same  season  of  the  year,  all  other  known  things  being  also  equal, 
they  will  difo  in  their  characteristics,  as  children  of  the  same  family 
mysteriously  differ  from  one  another,  although  retaining  many  marked 
points  of  resemblance.  It  shonl^  therefore,  not  cause  surprise  that 
among  the  80,000  piano*fortes  annually  produced  in  the  States  some 
will  be  found  so  admirably  balanced,  so  happily  constituted,  and 
adapted  to  endure  great  wear  and  tear,"  as  to  surriTe  mutilation, 
railway-accidents,  extremes  of  heat  and  cold,  dampness  and  dryness, 
and  yet  remain  surprisingly  vigorous  and  strong.  Engineers  and 
others  acquainted  with  the  conduct  of  iron — in  suspension-bridges, 
for  instance — which  does  not  uniformly  granulate,  will  not  be  sur- 
prised to  learn  that  three  strings  struck  uniformly  with  the  same  ham- 
mer may  break  at  widely  different  periods,  after  losing  their  tenacity 
from  the  insidious  nature  of  vibrations,  and  then  from  thermal  changes 
rather  than  blows.  But  here  we  are  not  merely  speaking  of  the 
strings,  but  of  the  piano-forte  in  its  entirety — as  consisting  of  a  great 
number  of  mutually-depending  parts,  co6perating  to  a  common  end 
and  the  harmonious  working  of  alL 

To  trace  the  gradual  development  of  the  piano-forte,  from  all  its 
yarious  archetypes,  would  occupy  too  much  space.  It  is  sufficient 
here  to  point  out  that  virginals,  spinets,  clavichords,  harpsichords, 
and  various  new  forms  of  old  types  of  similar  instruments,  were  found 
incapable  of  further  improvement.  In  the  "struggle  for  existence** 
they  failed  to  compete  with  the  piano-forte,  which,  althongh  at  first 
far  inferior,  has  finally  survived  them  alL  During  tlie  past  fifty 
years,  modern  science  has  materially  aided  in  enlarging  its  powers, 
especially  in  America;  and  it  now  claims  our  attention  as  the  ulti- 
mate result  of  a  long  series  of  modifications  superimposed  on  nio.lifi- 
cations  which  have  led  to  what  Mr.  Herbert  Spencer  might  designate 
as  <*an  immense  increase  in  the  harmony  between  the  organism  and 
its  environment.** 

European  piano-fortes  introduced  by  the  eariy  settlers  here  soon 
became  useless.  The  dry  land-winds  of  the  interior,  the  moist  sr  a- 
breeses  of  the  coasts,  the  violent  and  sudden  thermal  changes,  could 
not  be  endured.  A  new  species  had  to  be  produced,  for  this  one  failed 
to  become  acclimated.  The  problem  to  be  solved  in  those  days  was 
by  no  means  an  easy  one.  It  was  as  difficult  to  improve  upon  the 
then  existing  piano-forte  as  it  is  to  increase  the  capabilities  of  those 
we  possess  now.  But  the  indomitable  perseverance  of  sturdy  souls 
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led  them  to  faoe  the  diffioaltiea  resolutely,  and  devise  "  new  internal 
relationa"  to  meat  **ikeir  external  lelalioiia;"  to  bring  about,  aa  it 
were,  a  closer  "  correspondence  between  the  organization  and  its  en- 
yironment."  They  learned  that  the  degree  of  life  varied  with  the 
degree  of  oorreepondence; "  that  along  with  complexity  of  organin- 
tion  there  goea  an  increase  in  the  nnmber,  in  the  range,  in  the  ape- 
oialty,  in  the  complexity  of  adjostmenta  of  inner  relatione  to  cater 
relatione,"  in  what  may  perhape  be  termed  ^  the  evolation  of  the 
piano-forte." 

Their  firat,  rather  onooath-looking  inatrnmenta,  with  enormonaly 
large,  aolid  wooden  frames,  appeared  aa  an  **nnmixed  breed,"  and 
therefore  so  far  atable.  They  did  not  auconmb  ao  readily  to  the 
climate,  and  even  preaented  peculiaritiea  that  attracted  attention  in 
Europe.  The  native  woods  of  which  they  were  made  were  fonnd 
to  be  better  adapted  to  the  cluotate;  poliah  waa  need  eren  for  the 
Boond-boarda,  in  preference  to  Tamiah,  which  evaporated,  and  other 
alight  changea  were  adopted  with  great  benefit.  Tet  atill  the  requi- 
site degree  of  atrength  could  not  be  obtained  from  wood  alone,  and 
the  comfortable  clasaes  naing  pile  carpets,  lieavy  curtaina,  aoft  cnah* 
ions,  and  other  warmth-retaining  snbatancea  in  their  drawing-rooma^ 
demanded  a  piano-forte  that  could  make  itaelf  heard  in  the  pteeence 
of  so  many  deadenera  of  aonnd.  Iron  waa  then  employed  in  combina- 
tion with  wood,  but,  the  action  of  the  two  materiala  being  by  no  meana 
uniform  under  constantly-changing  oonditiona,  the  deaired  equilibrium 
was  not  gained.  In  some  instances  the  tranaverae  awelling  of  the 
wood  fractured  the  iron  plates.  Although  this  mixed  conatitulion  " 
failed  to  meet  the  requirements  then,  the  combination  ia  now  better 
understood. 

The  first  intention  of  the  application  of  iron — of  the  harp-shaped 
metiillic  ring — was  not  to  enable  the  instrnnient  to  endure  the  con>tunt 
Ftrain  of  the  strings.  It  was  supposed  that  tlie  metal  would  expand 
and  eontraet  uniformly  with  them,  in  the  severe  changes  of  this  cli- 
mate, and  that  in  this  niainu  r  the  instrument  would  remain  longer  in 
tune,  although  tlie  actual  \n\v\\  niiglit  vary. 

Til  18:n  the  higlily-skillful  American  maker,  Mr.  Jonas  Chicker- 
ing,  coiict'ivc'd  the  bold  idea  of  constructing  a  frame  entirely  of  iron, 
and  in  the  same  year  made  his  first  square  piano-forte  in  this  way. 
In  1840  he  produced  the  first  grand  j)iano-forte  with  an  entire  iron 
frame  all  in  one  casting.  By  tliis  remarkable  itivention  the  piano-forte 
gained  in  truth  an  "iron  constitution,"  competent  to  bear  the  atraos- 
))heric  changes  of  this  climate,  and  to  it  all  subsequent  successes  are 
referred. 

It  was  a  great  achievement  to  obtain  a  frame  capable  of  resist- 
ing the  enormous  strain  of  the  strings,  but  this  a«lvance  imperatively 
•s..  led  to  innumerabU'  variations  being  made  in  various  details,  for  the 

attainment  of  an  equilibrium,  without  which  the  promised  gain  could 
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not  have  been  fally  realized.  The  softer  tissues  still  remained  of 
wood  of  yarioas  kinds,  and,  other  such  essential  materials.  With  the 
acquisition  of  an  iron  frame  or  vertebra  equal  to  the  tensile  strain  of 
thirty  tons  without  danger  of  fractures,  came  the  temptation  to  em-*  . 
ploy  strings  of  greater  thickness,  with  a  tension  of  from  eleven  to  six- 
teen tons.  These  strings,  stretched  as  near  as  possible  to  the  limit  of 
elasticity,  that  they  might  give  forth  the  most  vigorous  vibrations, 
required  to  be  set  in  motion  by  blows  from  hammers  specially  adapted 
for  the  purpose.  (Voices  similarly  strained  on  the  highest  notes 
within  their  compass  also  have  the  most  brilliant  qtlality,  as  for  in- 
stance the  "G"  of  Mr.  Santley  and  the  chest  "C"  of  Tamberlik.) 
Then,  again,  the  increased  powers  of  the  instrument  made  greater  de- 
mands on  the  sonnd-board. 

If  we  compare  the  vibrations  of  the  violin,  set  up  by  the  com- 
paratively gentle  friction  of  the  bow,  with  those  of  a  piano-forte 
sonnd-board,  violently  trembling  in  response  to  strong  percussive 
accents,  and  the  multitudinous  and  continuous  vibrations  of  long, 
thick  metallic  strings,  it  is  at  once  evident  that  they  are  of  a  more 
extraordinary  nature.  Great  discrimination  was  used  in  the  selec* 
tioD  of  the  wood  from  the  spmoe-trecs  of  the  North.em  forests ;  many 
experiments  were  made  to  discover  which  way  the  grain  of  the  wood 
should  be  disposed,  and  in  what  manner  the  sonnd-board  should  be 
compelled  to  receive  and  transmit  impressions  without  fear  of  such 
derangements  as  should  lead  to  a  state  of  paralysis.  To  make  it  act 
most  energetically  the  fibres  were  permanently  compressed  longitu- 
dinally, as  in  a  vise,  up  to  a  certain  point,  similar  to  the  strings,  which, 
as  we  have  just  now  seen,  give  forth  tones  of  most  satisfactory  quality 
when  stretched  to  the  verge  of  breaking.  There  Is  a  readily-found 
precise  limit  to  this  compression,  after  which  the  tones  become  hard 
snd  thin  in  quality.  The  sound-board  is  now  also  slightly  curved, 
forced  npward  or  made  convex  that  it  may  resist  the  downward  press- 
ure of  the  bridge  that  holds  the  strings  slightly  elevated  from  tbeir 
level,  to  secure  a  complete  and  intimate  communion  for  the  transmis- 
sion of  vibrations.  It  is  clear  that,  i^  from  any  cause,  a. sonnd-board 
should  become  concave,  or  loose  at  any  of  the  sides,  serious  conse- 
quences would  ensue.  Considerations  such  as  these  sufficiently  prove 
that  the  attainment  of  a  perfect  harmony  among  the  parts,  to  resist 
sQOcessfully  external  influeDces,  was  no  slight  undertaking. 

The  American  piano-forte  has,  however,  attained  a  constitution 
that  will  endure  dryness,  cold,  and  even  furnace-heat,  but  succumbs 
to  excessive  dampness.  A  good  instrument,  dried  to  the  utmost, 
rapidly  absorbs  moisture.  The  well-fitted  parts,  having  no  room  to 
swell,  then  become  rigidly  bound  together,  and  thus  the  action  is  de- 
stroyed. It  would  therefore  suffer  if  placed  in  a  room  having  no  sub- 
cellar,  under  which  water-courses  might  be  formed  after  rains.  An 
inferior  instmment  made  with  damp  materials  and  kept  damp  by 
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judicious  sprinkling,  ostensibly  to  allay  dust,  might  thus  successfully 
compete  with  a  good  instrument  during  an  ordinary  public  exhibition, 
although  it  would  soon  prove  worthless. 

Varnish  ifi  nuw  used  for  sound-boards  and  oases,  both  here  and  in 

Kngland. 

The  constitution  of  the  English  piano-forte  enables  it  to  bear  the 
English  climate,  in  which  the  humidity  is  more  uniform.  When 
brought  here  it  breaks  down.  But  even  the  American  pumo-forte  can 
only  to  a  certain  extent  bear  the  trials  from  climatal  changes  to  which 
it  is  subjected,  and  for  a  very  limited  space  of  time  in  some  parts  of 
the  States,  as,  for  instance,  the  Rocky  Moontains.  If  a  good  instrument, 
made  with  native  woods,  seasoned  for  t  wo  years  in  the  open  air,  and 
kiln-dried  for  three  months  at  130"^  Fahr.,  be  removed  in  winter,  while 
the  thermometer  is  at  zero,  and  placed  in  a  heated  concert-room,  the 
sadden  rise  in  the  temperature,  causing  dampness,  would  affect  the 
glue  as  well  as  the  wood-work.  But  when  organic  derangements  are 
not  caused,  a  host  of  minor  ailments  set  in  which  impair  aiul  gradually 
destroy  a  piano-forte.  The  metals  corrode,  the  strings  break,  the  pins 
holding  the  wires  relax  their  hold,  and  then  turn  round  (in  inferior  in- 
struments), the  felt  on  the  hammers  becomes  worn,  the  damper  actions 
rattle,  the  various  centres  loosen,  the  hammers  (that  deliver  the  blow 
before  the  key  is  fully  down,  and  then  immediately  retire  from  the 
string,  to  allow  it  to  vibrate  and  take  up  such  a  position  as  to  deliver 
a  number  of  consecutive  blows  with  rapidity)  may  act  with  irregu- 
larity, or  without  the  requisite  vigor,  and  moths  may  attack  the  fell 
and  cloth.  Although  many  of  such  ailments  yield  to  treatment,  yet 
they  are  unmistakable  signs  of  general  decay.  In  forming  an  estimate, 
however,  of  the  longevity  of  a  piano-forte,  one  should  reflect  on  his 
growing  insnsceptibUity  to  sensuous  impressions,  and  not  institute 
comparisons  with  newer  instruments  of  greatly-enhanced  capaUli- 
ties.  It  is  well  also  to  point  out  that  sometimes  articles  of  furni- 
ture, free  to  vibrate,  will  do  so  in  sympathy  with  certain  notes  of  the 
instrument,  and  thus  make  a  supposed  defect.  Articles,  such  as  a 
stiletto  in  a  metal  sheath,  or  a  ghiEs  globe  on  a  gasalier,  are  not 
readily  detected  in  the  act  of  responding. 

On  comparing  piano-fortes  by  various  makers  it  is  well  also  to 
bear  in  mind  the  special  peculiarities  of  each.  The  makers  of  the 
Erard  piano  desire  to  produce  a  brilliant,  ringing  effect,  and  do  not 
destroy  the  numerous,  tingling  overtones  which  succeed  the  cessation 
of  their  primaries.  Sensitive  artists,  who  desire  an  achromatic  quality, 
object  to  these,  although  they  are  intended  to  add  a  kind  of  harmonic 
halo  or  lustre  to  the  general  tone,  which  in  a  crowded  drawing-room 
might  appear  dull  and  lifeless — wanting  in  radiance  and  animation. 
The  Broadwood  makers  strive  for  the  formation  of  a  full,  organ-like 
tone.  The  Collards  are  successful  in  obtaining  flute-like  and  liquid 
tones,  which  in  the  treble  are  remarkably  sweet  and  dulcet.  The  Ger- 
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man  piaao-forteB  ue  generally  rongb  and  nnfinbbed  in  mechanieal 
detailB  when  compared  with  the  French,  although  the  tones  are 
stronger. 

Yet  neither  bear  oompariaon  with  those  of  America.  These 
also,  among  themselves,  present  marked  oharacteriBtics.  One  maker 
prides  himself  on  the  magnitude  and  power  of  his  instruments,  and 
their  fitness  to  be  employed  with  the  orchestra  in  large  halls ;  another 
on  the  delicacy  and  extreme  purity  of  the  tone,  which  he  deems  can 
only  be  attained  from  instruments  intended  for  the  drawing-room  or 
balls  of  moderate  sise ;  a  third  may  try  to  obtain  a  traveling-power,** 
which  quality  is  so  markedly  deficient  in  many  upright  pianos  and  in 
free-reed  organs,  as  compared  with  grand  piano-fortes  and  pipe^rgans, 
that  always  sound  better  when  at  some  distance.  Great  attention  is 
always  paid  to  the  material  and  form  of  the  hammer,  which  is  found 
to  produce  the  best  tone  when  covered  with  soft  felt,  made  of  the  wool 
of  the  merino  sheep.  This  Saxony  wool  is  worked  here  by  Germans. 
Great  care  is  also  paid  to  the  spinning  of  the  covered  wires,  and  the 
consistency  of  all  the  others  to  avoid  defects  that  would  lead  to  beats, 
and  deceive  the  tuner. 

Much  experience  and  practical  skill  are  required  in  the  designing 
of  the  scales,  or  elaborate  balancing  of  length,  weight,  thickness,' 
material,  and  tension  of  the  strings,  to  secure  uniformity  from  bass 
to  treble,  while  conforming  to  a  given  len^h  of  case,  although  the 
design  may  be  planned  in  accordance  with  the  mathematical  the* 
ories  of  stretched  strings.  Then,  again,  the  point  where  the  blow 
is  to  be  delivered  is  carefully  chosen,  that  objectionable  nodes  may 
be  destroyed.  For  the  same  reason  wedge-like  dampers  are  em- 
ployed to  check  vibrations,  and  are  made  to  act  at  a  point  where 
subsequent  dissonant  overtones  may  be  rendered  impossible.  For 
the  want  of  this  last  precaution,  an  otherwise  valuable  upright 
piano-forte,  by  a  prominent  firm  in  Germany,  was  pronounced  a  failure 
in  London,  some  years  ago.  On  striking  any  one  of  the  bass  notes, 
and  then  raising  the  key,  after  a  short  interval  of  silence,  the  harmonic 
seventh  was  generated ;  and  this  was  no  weak,  vanishing  tone,  but  a 
strong,  continuous  sound  resembling  that  of  a  musical  glass. 

On  studying  the  detailed  accounts  of  new  patents  for  improve- 
ments—real or  imaginary— on  comparing  the  statements  of  rival 
makers,  or  on  being  persistently  contradicted  by  interested  experts, 
one  learns  the  difliculty  of  forming  an  opinion  on  points  at  issue,  hav- 
ing reference  to  the  advantages  gained  by  alterations  in  the  mode  of 
constructing  piano-fortes.  It  demands  considerable  special  knowledge 
even  to  fully  comprehend  these  points.  One  should  carefully  avoid 
expressmg  opinions  that  might  tend  to  affect  values,  and  be  content 
with  the  reflection  that  the  public  at  large  is  well  enough  informed  to 
know  that  only  those  firms  possessing  the  requisite  capital,  intelligence, 
and  experience,  can  produce  an  intrinsically  valuable  instrument. 
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Cheaply-made  piano-fortes  are  mostly  sold  to  ignorant  persons,  living 
&r  from  the  great  centres  of  civilization. 

It  will  be  found  interesting  to  notice  some  of  the  facts  learned  by 
those  who  have  couducted  experiments  in  the  hope  of  improving  the 
piano-forte,  for  many  of  these  arc  somewhat  peculiar,  and  contrary  to 
general  anticipation.  Thus :  Chladni's  figures  are  not  formed  by  sand 
strewed  on  the  sounding-board ;  nor  does  the  sand  travel  from  the 
point  where  the  shocks  or  impulses  are  imparted  to  this  vibrating 
body,  but  collects  at  this  very  point,  namely,  close  to  the  bridge. 
Again,  no  difficulty  is  experienced  by  "  interference,"  when  two  or 
three  strings  tuned  in  perfect  unison  vibrate  side  by  side ;  nor  from 
overstringing  the  bass  wires.  The  fitting  together  of  trough  and  crest 
of  sound-waves — the  coincidence  of  the swing"  and  the"8wang,"  1 
which  cancels  both,  and  forms  the  hyperbolic  conre  of  silence  on  the  ' 
outer  broad  side  of  each  prong  of  n  tuning-fork,  is  a  phenomenon  that 
does  not  appear  in  any  portion  of  the  scale.  Nor  does  that  which  Is 
termed  sympathy,"  that  occurs  when  two  organ-pipes  stand  too  m  ar 
each  other,  require  consideration  from  the  designer  of  a  piano-forte. 
The  addition  of  a  second  string,  far  from  destroying  the  vibrations  of 
the  first,  or  even  interfering  with  them,  more  than  doubles  the  power 
of  the  tone.  A  single  string  gives  forth  a  comparatively  insignificant 
and  feeble  note.  When  three  strings  are  used,  the  third  does  not  add 
lialf  as  much  again,  a  fourth  string  adds  still  less  in  proportion,  and, 
judging  from  the  quality  of  the  tone  produced,  seems  to  require  an 
entirely  new  design. 

In  the  final  adjustments  of  the  piano>forte  by  men  of  extremely 
keen  sensibilities,  certain  defects,  limitations,  and  peculiarities  of  the 
human  ear,  l)ave  been  discovered  that  are  noteworthy.  The  Greek 
architects  well  knew  that  long  horizontal  lines,  if  straight,  would  not 
appear  to  be  straight  when  viewed  from  below,  and  therefore  in  the 
Pwrthenon  they  executed  exceedingly  delicate"  curves.  Their  columns 
were  not  exactly  cylindrical,  and  many  similar  and  most  subtile  devia- 
tions from  geometrical  truth  were  eniployed  that  remain  as  evidences 
of  their  consummate  skilL  In  music,  also,  certain  fittOfiMi— devia- 
tions from  rigid  accuracy  or  mathematical  truth — are  constantly  made 
by  which  the  powers  of  true  artists  are  manifested.  These  minute 
shades  of  difference— these  slight  variations  or  modifications  of  quality 
of  tone,  power  of  tone,  pitch,  speed,  etc—when  not  exaggerated,  bat 
determined  with  an  art-concealing  art,  are  found  to  be  true  to  Natore, 
and  find  their  justification,  not  as  exceptions  to  general  rules,  bat  as 
exemplifications  of  the  highest  principles.  The  refined  percept iona 
of  piano-forte  finishers  have  led  them  to  the  fact  that  the  highest 
notes  of  the  instrument  should  be  tuned  slightly  sharper  than  perfect, 
or  each  note  will  appear  to  he  flat,  when  compared  with  the  octave 
below.  If  these  notes  are  tuned  perfectly,  and  proved  to  be  so  by 
various  tests,  there  still  remain  a  secret  dissatisfaction  and  conscious^ 

^  Nj  ^  ^d  by  Google 


THE  MODJSRN  FIANO-FOMTS. 


699 


ness  of  a  oertaio  dallness,  which  detraota  bo  muob  from  the  good  effect 
of  the  instniment  as  to  lead  lotne  persons  to  suppose  it  to  be  one  of 
inferior  quality.  The  expedient,  therefore,  of  slightly  xaisiDg  the  pitch 
of  about  seventeen  of  the  highest  notes  (when  the  piano-forte  iB  ex- 
tended to  high  C)  is  adopted,  by  which  the  instrnmenta  gain  greatly 
in  brilliancy,  briskness,  sprightliness,  or  whatever  term  may  fitly  de> 
note  the  reverse  of  flatness  and,  insipidity.  Octaves  tuned  in  the 
middle  of  the  key-board  are  frequently  deemed  perfect  when  too 
small,  and  some  few  students  of  tuning  are  prone  to  accept  as  true, 
octaves  that  are  too  large  in  this  region  of  the  scale. 

But  by  far  the  most  extraordinary  fact,  with  reference  to  the  final 
adjustment  of  the  piano-forte^  is  the  general  acceptation  of  its  particu- 
lar temperament**  for  aU  instruments  having  twelve  notes  to  each 
ootave.  Whatever  other  temperament  may  be  chosen  for  such  in- 
struments, only  one  simple,  natural  diatonic  scale  can  be  properly 
rendered.  With  this  arrangement,  called  the  equal  temperament," 
not  a  single  chord  is  correctly  tuned.  No  intervals  are  made  abso- 
lutely perfect,  but  the  ear  has  gradually  been  led  to  be  content  with 
them,  when  they  approximate  the  truth  in  conformity  with  this  par- 
ticular system.  By  the  equal  distribution  of  the  many  kinds  of 
.apotCfM9^  found  on  calculating  intervals  from  the  scale  given  by 
Nature's  super-harmonics,  they  are  subsequently  practically  disre- 
garded— treated  as  non-existent — and  thus  elaborate  modulatory  har- 
monies are  rendered  comparatively  easy  to  oonstruct;  and  the  hu- 
man ear  being  less  able  to  detect  imperfections  in  dissonances  than 
in  consonances,  composers  have  gradually  employed,  with  increasing 
freedom,  dissonances  of  the  most  unusual  and  startling  kind.  It 
would  not  be  strictly  true  to  say  that  modem  writers  have  neglected 
the  sweet,  cloying  style— abounding  In  pleasant-sounding  phrases — 
because  the  absolute  perfection  of  these  ready-made,  dissonant  har- 
monies is  more  readily  overlooked.  The  influences  that  have  deter- 
mined the  course  of  modem  art  can  only  be  perceived  from  a  psycho- 
logic point  of  view.  We  may,  however,  safely  say  that  modem  com- 
posers have  not  been  deterred,  but  rather  assisted,  if  not  actually 
emboldened,  by  their  enharmonic  intervals  being  made  freely  inter- 
changeable, their  &r-fetohed  harmonies  easily  found  and  little  scra- 
tinixed;  and  point  out  that  the  dynamic  power  of  discords  increases 
their  present  value  as  artistic  materials,  now  that  fngal  and  similar 
forms,  compelling  progress,  are  more  rarely  used. 

The  temperament  of  the  piano-forte  led  directlyHd  the  entire  re- 
modeling of  the  king  of  instruments,"  the  church-organ ;  but  yet, 
not  without  considerable  strife.  During  the  first  three-quarters  of 
the  present  century  this  particular  form  of  temperament  was  a  mat- 
ter that  greatly  exercised  mathematicians,  organ-bmlders,  musical 
purists,  clergymen,  and  organists,  in  England,  and  has  only  now  be- 
come generally  adopted  in  that  country.  The  solid  and  highly-com- 
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pound  tones  of  the  oigftn,  saBtained  with  equal  energy,  caused  tbe 
imperfectioos  of  Ihe  concords  to  be  markedly  apparent.  They  could 
not  be  ignored,  as  when  ocenrring  with  the  evanescent  tone  of  a 
piano-forte.  The  super-harmonics,  or  snmmat  ion -tones,  disagieeiiig 
with  each  other,  developed,  in  common  with  difference-tonea,  a  mass 
of  attendant  dissonances,  which  even  the  employment  of  a  doable 
foundation  (sixtccn-feet  manual  stops)  and  powerfol  pedal-oigan,  etc., 
could  barely  hide. 

The  music  of  the  Church  was  then  as  calm  and  free  from  passion 
as  the  sculptures  of  Phidhis ;  no  exciting  dissonances  held  the  listener 
spellbound  until  they  were  resolved.  Tbe  organ-builders,  accord- 
^Dgljy  produced  instruments  that  were  solemn,  sedate,  serious  and 
grave,  forcible  and  powerful,  without  betraying  passion  or  the  flut- 
terings  of  private,  personal  emotion.  To  use  this  temperament  would 
be  to  destroy  these  features,  which  the  piano-forte-makers  did  not 
desire  to  retain.  They  sought  brilliancy  and  contrast  for  secular 
requirements,  and  were  at  once  manifestly  gainers  by  the  system; 
while  the  oigan-builders  were  compelled  to  reflect  very  seriously  on 
matters  of  ritual  and  their  own  reputations. 

To  make  this  clear :  Let  the  length  of  a  stretched  string  be  repre- 
sented by  unity,  and  \  or  ^  the  octave.  Now,  three  major^hirds 
are  less  than  an  octave ;  for  (  X  f  X  t  =s  -ftp  ^^^^^  \  ^AV 
represent  the  octave,  and  it  will  be  seen  that  four  minor^thirda  are 
greater  than  an  octave ;  forfXfXfXfss  ^fff^ 

The  contraction  of  the  minor-thirds,  therefore^  by  one-fourth  of  the 
ratio  626  to  648,  caused  a  further  depression  of  the  significant  note  in 
the  minor^shord,  by  which  it  became  more  gloomy  and  depressed ;  and 
the  expanuon  of  the  eloquent  major-third  by  one-third  of  the  diesis,  or 
ratio  of  125  to  128,  caused  the  expression  of  joy  in  the  major^hord  to 
be  exaggerated  or  intensified,  or  even  over-excited,  when  compared 
with  the  peaceftd,  contented,  restful  character  of  the  pure  harmony. 

These  violent  contrasts  affected  the  quality  of  the  tones,  not  indi- 
vidually, but  when  heard  in  combination.  The  general  character  of 
the  tone-tint  was  thus  greatly  modified. 

That  the  ear  is  much  more  sensitive  to  imperfections  of  intervals 
with  simpler  ratios  is  proved  by  the  uneasiness  experienced  while  a 
violinist  tunes  his  strings  to  the  interval  of  a  fifth  (}).  Twelve  such 
fifths  exceed  the  octave  by  an  interval  having  the  ratio  of  624.288  to 
681.444.  Each  successive  fifth  must,  therefore,  be  contracted  one- 
twelfth  of  this  interval  (or  dia»eh.Umd)^  that  the  series  may  be  bound- 
ed by  a  perfect  octave ;  and  in  this  manner  the  tonal  system  of  keys, 
which  is  in  reality  a  slowly-ascending  infinite  spiral,  practically  takes 
the  form  of  a  circle.  This  fact  must  be  borne  in  mind  if  one  would 
satisfactorily  account  for  many  laws  of  art.  The  ideal  purity  which 
enraptures  the  creative  artist  is  never  realized ;  for  all  performances 
are  marked  by  the  imperfections  attending  human  efforts. 
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ThAt  a  general  oompromiBe,  or  Baerifice  of  tmth  to  conTenienee^ 
most  be  made  in  inBtmments  having  twelve  fixed  tones  to  the  octave^ 
will  be  seen  by  a  oomparison  of  three  moBt  cloBely-related  diatonie 
goalee,  and  their  respeotiye  proportions : 

O.     A.     B.     0.     D.     E.  F^harp.  6. 

.240  218^  192    180  160    144    128  120 

0.     D.     E.     F.     G.     A.     B.     C.     D.     E.     F.  G. 
880   820  288    270  240  216    192    180  160   144    136  120 

F.  O.  A.  B4lat.  a  D.  B.  F.  O.  A.  B41at.  0.  D.  B.  F.  O. 
640  480  482  405  860  884  888  270  240  216  202|  180  162   144   186  120 

It  is  clear  to  the  meanest  comprehension  that  the  sound  "  D,"  the 
second  note  of  the  scale  of  "  C,"  differs  from  "D,"  the  .sixth  note  of 
the  scale  of  "  F and  also  that  the  sound  "  A,"  the  sixth  note  of  the 
scale  of  "  C,"  ilitfers  from  "  A,"  the  second  sound  of  the  scale  of 
"  G      and  similarly,  in  the  ratio  of  80  to  81.'    It  is  evident  that  any 

*  The  relative  speeds  of  the  vibrations  of  each  note  of  the  diatonic  aeale  are  hen 
g^vea  for  the  convenience  of  pcrnons  accustomed  to  calculate  by  their  aid, 

29T  &3n  853  896  440  495  628 

The  true  diatonic  scale  may  be  reprc?»cntod  in  various  ways,  which  may  occasionally 
prove  useful  in  measoriiig  interrals,  although  the  divisions  are  not  exactly  correct 
Sadhu— 
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But  the  lofrarithms  of  the  ratios  of  the  intervals  are  most  generally  used.  The  lo<_'iu  ith- 
mic  or  equiangular  spiral  best  illustrates  to  the  eye  the  return  of  the  octave,  the  curve 
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note,  say  "  D  on  the  piano-forte,  which  hat  to  do  dntj  for  all  the 
varioni  kinds  of  '^D/*  as  well  as  those  of  C  donhle-sharp  "  and  **  E 
donble-ilat,''  most  be  so  attoned  as  to  form  a  happy  mean  between 
them. 

then,  in  the  extremely  simple  ease  given  above,  drawn  from 
the  trinne  system  of  scales  and  chords,  exemplified  in  the  most  insig- 
nificant compositions,  one  may  be  led  to  doabt  and  difficulty,  it  is  easy 
to  nnderstand  that  TioUoists  and  others  prefer  to  follow  blind  rules, 
leading  them  to  make,  for  instance,  all  notes  with  sharps,  bighcr  than 
their  enharmonic  equivalents  in  flats,  and  o^m  «0r<a,  in  elaborate  com- 
positions,  that  would  involve  calculations  of  extreme  complexity ;  or, 
in  such  cases,  to  follow  their  own  subjective  feelings  rather  than  seek 
justification  by  mathematical  proofs,  especially  when  performing 
alone  their  own  parts,  and  thus  not  called  upon  to  act  in  conformity 
with  others.  In  such  cases,  notes  depressed,  and  having  a  downward 
tendency,  are  more  depressed ;  and  notes  raised,  which  are  aspiring, 
are  made  more  elevated.  The  interval  C  :  G  flat  would  therefore  be 
contracted,  and  that  of  0  :  F  sharp  enlarged  in  the  following  (fre- 
quently-heard) expressions: 

G-flat  F.  P^harp  O. 

C  D-flat     and      C  B. 

The  ''C"  in  the  first  progression  is  also  virtually  a  raised  note,  and 
the  ^  in  the  second  a  depressed  note,  as  may  be  seen  by  refereuce 
to  the  scales  indicated  by  the  terminating  chords.  The  la^  which 
musicians  obey,  consciously  or  unconsdously,  in  the  ordinary  routine 
of  com|>o8ition  and  performance,  are  very  fascinating,  and  will  ere  long 
be  systematized. 

The  three  scales  given  above  prove  that  the  chord  of  A-minor, 
formed  with  two  notes  firom  the  chord  of  0,  differs  in  altitude  from 
the  chord  of  A-minor  formed  from  the  chord  of  the  parallel  A-major, 
by  depressing  the  third ;  and  also  that  the  minor-third  from  the  sec- 
ond to  the  fourth  note  of  a  scale  is  smaller  than  the  remaining  minor- 
thirds.  These  facts  seem  to  have  escaped  the  attention  of  all  writers 
on  harmony,  who  bewilder  students  with  elaborate  arguments  respect- 
ing the  so-called  ^  chord  of  the  added  sixth,"  that  undermine  their 
own  theories. 

Having  now  drawn  attention  to  the  use  of  the  piano-forte,  its  evo- 
lution, longevity,  ailments,  etc.,  and  compared  it  with  the  violin  with 
reference  to  its  vitality ;  having  also  shown  some  of  the  singular  facts 
that  are  the  common  experience  of  piano-forte  makers  and  tuners 
respecting  the  bnman  ear,  and  the  syetem  of  temperament,  which  has 
not  been  a  hinderance  to  the  course  of  modem  art — let  us  now  con- 
sider that  remarkable  phenomenon,  the  "  peculiarity  of  the  key,"  which 
remains,  or  is  acknowledged  to  remain,  hy  most  candid  persons,  even 
now  that  equal  temperament  is  universal,  and  that  the  pitch  has  been 
gradually  raised. 
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In  the  English  translation  of  Bomhet's  life  of  Haydn  a  list  of 
the  keys  is  given  with  their  acknowledged  charaeteristios  appended. 
Thns :  'Max,  major.  Awfdlly  dark.  Jxl  this  remote  key  Haydn  and 
Beethoven  have  written  their  snblimest  thoughts.  They  never  enter 
it  but  for  tragic  purposes.**  Again  *  A-flat  major.  The  most  lovely 
of  the  tribe.  Unassuming,  gentle,  soft,  delicate,  and  tender,  having 
none  of  the  pertness  of  A  in  sharps.  Every  author  has  been  senrible 
of  the  charm  of  this  key,  and  has  reserved  it  for  the  expression  of  his 
most  refined  sentiments."  And  so  on.  Now,  it  was  never  supposed 
that  the  peculiarities  of  the  keys  could  be  confused  with  the  peculiar^ 
ities  of  the  old  modes,  such  as  Dorian,  Phrygian,  etc,  which  led  Dry- 
den  to  say,  Softly  sweet  in  Lydian  measure;**  for  all  these  modes 
were  deugnedly,  mathematically,  and  markedly,  dissimilar.  But  it 
was  generally  supposed  that  the  **  unequal  temperament,"  which  fa- 
vored some  keys  at  the  expense  of  others,  led  to  the  various,  other- 
wise unaccountable,  characteristics.  These,  however,  have  remained, 
singularly  enough,  with  the  equal  temperament,"  by  which  system 
all  the  keys  are  equal— i  e.,  the  ratios  of  their  intervals  are  precisely 
similar. 

This  peculiarity  of  the  key  is  not  to  be  confounded  with  other, 
accountable  differences:  such  as  induce  composers  to  write  in  flat' 
keys  for  military  bands  to  attain  the  greatest  brilliancy,  and  in  sharp 
keys  for  orchestras  for  the  same  end.  In  these  cases  the  greater 
number  of  open  notes  (more  naturally  and  simply  formed  tones),  and 
other  such  known  flscts,  lead  to  a  clear  understanding  on  this  point. 
But  in  the  piano-forte  no  such  considerations  can  be  made  to  account 
for  the  subtile  phenomenon.  It  was  once  supposed  that  the  absolute 
pitch  employed  was  the  cause  of  the  difference ;  but  since  the  time 
of  Haydn  the  pitch  in  all  countries  has  risen  to  such  an  extent  that 
the  scale  of  A-flat  characterized  above  has  become  virtually  the  scale 
of  A-natural,  with  which  it  was  there  compared ;  but  no  correspond- 
ing variation  of  opinion  respecting  it  has  been  recorded.  Ladies  still 
oonmionly  express  a  decided  preference  for  flat  keys,  and  probably  for 
this  reason  fashionable  drawing-room  music  is  generally  cast  in  four 
or  five  flats — although  these  keys  may  be  also  chosen  partly  because, 
according  to  the  conformation  of  the  hand  and  the  disposition  of  the 
ivory  keys,  the  chords  with  flats  are  more  easily  and  readily  con- 
trolled, especially  when  distributed  in  the  arpeggio  style,  and  have 
to  be  played  with  great  speed,  freedom,  and  facility.  But  the  va- 
rious attempts  made  to  account  satisfactorily  for  key -character 
on  the  piano -forte  have  hitherto  only  demonstrated  that  reason 
.  and  understanding  are  incapable  of  fathoming  and  explaining  the 
matter. 

The  piano-forte  of  the  present  day  is,  as  we  have  seen,  the  result 
of  many  contributions.  Posterity  alone  can  pronounce  judgment  upon 
it,  and  show  in  what  it  is  deficient ;  for  who  shall  say  what  the  "  piano- 
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forte  of  the  future  "  will  be  ?  Wc  oarselveB  OompUMsently  regard  oar 
age  and  its  works,  while  anticipatiog  the  constant  progress  of  the  ha- 
man  race  and  its  inoreasing  ability  to  ^  reveal  itaelt'  in  tomes." 


SNOBIKG,  AND  HOW  TO  STOP  IT. 

Bv  JOiLN  A.  WYETU,  M.  D. 

TO  those  unacquainted  with  the  mysterioos  parlance  of  the  anat- 
omist,  the  use  of  strictly  scientific  terms  might  prove  discour- 
aging and  fail  to  interest.  I  shall  therefore  discard  the  nientijk  in 
favor  of  the  wery-day  phrases,  in  explanation  of  the  following  figure 
(1),  which,  it  will  be  observed,  represents  a  human  head  split  from 
above  downward  through  the  central  line. 

Through  the  only  two  channels  in  which  the  air  travels  in  going  to 
the  lungs,  namely,  through  the  nose  and  mouth,  are  drawn  two  arrows, 


Fie.  I. 


a  and  h.  These  two  passages  unite  in  a  common  cavity  at/,  and  from 
that  point  there  is  but  one  tube  leading  to  the  lungs. 

At  c  is  a  bone  called  the  hard  palate,  which  forms  the  roof  of  the 
month  and  the  floor  of  the  nose,  separating  these  two  air«haimela 
from  each  other.  At  the  inner  or  posterior  end  of  the  bone,  c,  is  seen 
a  little  body,  called  the  soft  palate^  made  of  muscle  and  covered 
with  a  delicate  skin.  This  soft  palaie  is  attached  at  one  end  to  e,  the 
hard  palate;  the  other  end  hangs  loose,  and  moves  or  flaps  in  the  aol 
of  breathing,  something  like  a  window-curtain  when  acted  upon  by  a 
current  of  air.  This  is  its  condition  while  we  are  asleep  or  awake, 
though  daring  sleep  it  lacks  in  tonicity ^  being  much  more  relaxed,  or 
flabby,  than  when  we  are  awake.  At « is  represented  the  t<mgue. 


-Id- 


SNORING^  AND  SOW  TO  STOP  IT. 


Now,  in  order  to  enore,  one  mnst  keep  the  month  open,  as  .well 
sa  the  no86^  and  in  this  condition  the  two  cnrrents  of  air,  a  and  pass- 
ing in  and  ont  together  during  the  acts  of  breathing,  catch  this  iittle 
curtain,  between  them,  and  tlirow  it  into  rapid  vibration.  This 
vibration,  more  or  less  intense  and  sonorous,  is  what  we  call  tnorinff. 

It  is  only  with  the  mouth  open  that  snoring  can  be  accomplished 
daring  sleep.  Awake,  if  the  nose  is  closed  by  the  thumb  and  finger, 
by  taking  a  forcible  breath,  it  is  possible  to  snore,  and  the  same 
result  may  be  accomplished  with  the  month  shut  and  the  nose  open ; 
bat  the  muscular  effort  necessary  to  its  accomplishment  is  more  than 
we  can  command  during  sleep,  and  would  wake  up  the  individual  who 
might  unconscioasly  make  the  effort. 

If  the  month  be  closed  (the  natural  condition  during  slumber),  but 
one  current  of  air  will  pass  to  and  from  the  lungs.  This  current, 
pressing  about  equally  upon  all  sides  of  the  canal  indicated  at  a,  will 
press  the  soft  palate^  forward  and  downward  until  it  is  applied  to 
the  tongae,  6,  and  will  hold  it  there  gently,  thus  preventing  any  sono- 
rous vibration. 

It  follows  that  any  device  which  prevents  the  lower  jaw  from 
dropping  down,  during  the  relaxation  of  sleep,  and  opening  the 
mouth,  will  shut  out  the  one  unnatural  current  of  air  and  prevent 
snoring. 


Ite.S. 


I  have  devised  the  apparatus  represented  in  Fig.  2,  wliich  consists 
of  a  simple  cap,  a,  fitting  the  head  snugly;  a  cap  of  soft  miitcrial,  b, 
fitting  the  chin  ;  and  a  piece  of  elastic  webbing,  c,  tacked  to  tlie  chin- 
piece,  and  to  the  head-cap  near  the  ears.  The  wcbbitig  can  be  niado 
more  or  less  tense  as  may  be  required  to  effect  the  closure  of  the 
mouth. 

The  apparatus  is  so  simple  that  any  one  can  make  it;  and  the 
writer  hopes  this  explanation  will  recoinnund  itself  to  lliose  individ- 
uals who,  from  the  possession  of  this  unfortunate  habit,  are  a  nuisance 
to  everybody — excepting  themselves. 

tioin  XL<— 46  '  ^  ^  I ,  vjoogle 
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HABS  AND  ITS  SATELLITES. 

Br  PiotMio*  DANIKL  XIBKWOOD. 

TTTR  recent  and  wholly  unexpected  discovery  of  two  Martial 
satellites  bas  awakened  a  new  and  lively  tnterest  in  all  that 
relates  to  our  neighboring  planet.  Its  telesoopio  aspect  and  the 
probable  nature  of  its  physical  oonstitution  are  eq»ecially  worthy  of 
renewed  oonsideratioo. 

The  mean  distance  of  Hars  from  the  son  is  lS9,8i7,0O0  miles.* 
Its  orbit  deviates  more  from  the  circular  form  than  that  of  any  other 
principal  planet  with  the  exception  of  Mereury;  its  eocentricity  being 
0.09326.  The  difference,  therefore,  between  its  greatest  and  least 
dlitance  amounts  to  about  27,000,000  miles.  But  the  eccentricity, 
though  great,  is  nevertheless  increasing ;  and,  when  it  shall  hmye 
attained  its  superior  limit,  the  aphelion  distance  will  be  106,000,000 
miles.  This  is  greater  than  the  perihelion  distance  of  many  as- 
teroids. Mars,  therefore,  occasionally  invades  the  duster  of  minor 
planets.  Is  it  not  possible  that  his  superior  force  may  attach  some 
of  its  members  to  his  retinue  of  satellites  t 

Mars  was  the  first  planet  to  exhibit  indications  of  an  axial  revolu- 
tion* As  early  as  1686  Fontana,  a  Neapolitan  astronomer,  had  an 
imperfect  view  of  a  spot  on  the  planet's  disk.  He  reobserved  the 
same  figure  in  1688,  and  from  the  changes  nodced  in  its  position  and 
aspect  he  inferred  the  probability  of  the  planet's  rotation.  He  seems, 
however,  to  have  made  no  effort  to  determine  its  period.  Dr.  Hooke, 
in  1666,  notioed  some  well-defined  spots,  which  he  foond  to  change 
their  appearance  on  the  sorfaoe,  to  dbappear  and  return  at  regnlar 
intervids;  whence  he  inferred  that  the  planet  completes  a  rotation 
either  in  twelve  or  twenty-four  hours.  During  the  same  year  Cassmi 
observed  spots  on  each  hemisphere  of  the  planet,  from  the  motiona 
of  which  he  concluded  the  period  of  rotation  to  be  84^  40^.  In  1704 
Maraldi,  the  nephew  and  pupil  of  Cassini,  made  a  series  «of  observa- 
tions on  the  spots,  from  which  he  deduced  a  period  of  24^  89*.  In 
1719  he  renewed  his  observations  under  &vorable  circumstances,  and 
obtained  a  period  precisely  equal  to  that  originally  found  by  Cassuu. 
In  order  to  detennine  the  exact  period  of  rotation,  Sur  WUliam  Her- 
sohel  undertook  a  series  of  observations  in  1777,  which  he  again 
resumed  in  1779.  From  the  changes  which  be  observed  in  the  ap- 
pearances of  the  planet  he  fixed  the  time  of  revolution  at  84^  89^ 
21.67'.  The  determination  by  Eunowsky  in  1821  gave  24*  86^  4V. 
The  observations  of  Beer  and  3Iadlcr  in  1830  indicated  a  period  of 
24k       10*.    Their  observations,  however,  in  1832,  combined  with 

1  This  T»liid  cORopoods  to  a  sotar  panlkx  of  8.88". 
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those  of  1880,  gave  24^  87"  28.7%  In  regard  to  the  exaet'  period  of 
n>tatk>ii  and  the  slight  dtecrepaneieB  between  the  leenltt  obteined  hj 
different  obierverB,  Prof.  O.  M.  Mitohel  remarki  as  follows: 

"In  1839  Mfullfr  reviewed  Ilerschd's  observations,  whence  his  first  resalta 
were  deduced,  and  discovered  that,  after  introducing  the  necessary  reduc- 
tions, the  discrepancy  of  two  minutes  might  be  reduced  to  two  seconds,  by 
giving  to  Mars  one  more  rotation  on  its  aids,  between  the  observations  of  1777 
and  1779)  than  Uerscbel  had  employed. 

**  Bj  oombining  lUdler's  observation,  made  at  Berlin,  1880,  September  14tb, 
li^  80",  with  one  made  at  the  Ohwhmall  Obeervatorj,  1840,  Angott  80tb, 
8^  56^,  making  the  eoneetiona  dne  to  geooentrio  longitade,  phase^  and  aben»> 
tSon,  I  find  the  period  of  rotation  to  be  24^  37"  80.8",  diffiariag  hj  unSj  two 
wooaodB  from  lUdler*a  period  at  last  eorreeted."  * 

Finally,  Richard  A.  Proctor,  Esq.,  by  an  exhaustive  discussion  of 
all  the  obaervations,  has  determined  the  period  to  be  24''  37"*  22.735*. 

The  diameter  of  ^lars  is  about  4,700  miles.  Its  surface  ia  rather 
more  than  one-third  that  of  the  earth,  while  ita  volume  ia  to  that  of 
oar  planet  in  the  ratio  of  two  to  nine. 

The  perseyering  labora  of  Beer  and  MMler  proved  beyond  ques- 
tion that  many  of  the  lincamenta  observed  in  the  aspect  of  this  planet 
are  permanent  in  their  character,  and  not  merely  atmoepheric.  The 
same  spots,  with  the  same  general  outlines,  and  the  same  varieties  of 
color,  have  been  noticed  at  successive  oppositions ;  not  always,  it  is 
tme,  with  precisely  the  same  distinctness,  but  without  any  other 
changes  than  such  as  might  be  attributed  to  atmospheric  variations. 
Two  white  circular  spots  are  observed  in  the  polar  regions,  which  tn* 
erea$e  during  the  winter,  and  decrease  in  the  summer,  of  each  heml- 
aphere  respectively,  and  which  may,  therefore,  be  regarded  as  polar 
snows.  These  spots  were  noticed  by  Maraldi  as  early  as  1716 ;  their 
connection,  however,  with  the  change  of  seasons  was  first  shown  by 
Sir  William  Ilerschel.  The  same  astronomer  found  the  inclination  of 
the  axia  of  ^lars  to  the  plane  of  its  orbit  to  be  61°  18'.  The  Martial 
tropics  are  therefore  28''  42'  from  the  equator,  making  the  torrid  aone 
10^  wider  than  that  of  the  earth.  In  so  far,  then,  as  climatic  changes 
axe  dependent  on  the  obliquity  of  the  planets,  the  seasons  of  Mars 
may  not  differ,  perhaps,  except  in  their  duration,  very  greatly  from 
our  own. 

The  Qatxuxibb  of  Mars. — We  come  now  to  the  history  of  one 
of  the  most  interesting  discoveries  of  the  nineteenth  century.  With 
the  sins^le  exception  of  our  own  moon.  Mars  is  the  most  favorably 
sitoated  of  all  the  heavenly  bodies  for  telescopic  observation.  The 
most  careful  scrutiny,  however,  for  more  than  two  centuries,  had 
fSuled  to  furnish  any  indication  of  the  existence  of  a  satellite.  The 
opposition  of  Mars  in  August,  1877,  occurred  when  the  planet  was 

'  Sidereal  M^enger^  p.  101. 
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▼ery  near  its  perihelion.  The  body  was,  tberefore,  in  the  best  poesh 
ble  position  for  olose  examination.  At  the  approaoh  of  this  favorable 
epoch  the  new  twenty-six  inch  refractor  of 'the  Naval  Observatory  at 
Washington,  nnder  the  skillful  direction  of  Prof.  Asaph  Hall,  was 
turned  upon  the  planet.  On  the  night  of  August%lth  a  small  star 
was  observed  near  the  disk  of  Mars,  but  its  true  character  was  not 
^en  suspected,  or  at  least  not  determined.  On  Thursday  night,  the 
l6th,  at  11^  42**,  Pro£  Hall  again  noticed  a  star  of  the  thirteenth  or 
fourteenth  magnitude,  very  close  to  Hars,  and  measured  its  apparent 
distance  from  the  planet.  On  the  same  night,  about  two  o'clock,  he 
again  examined  the  planet,  and  to  his  great  surprise  found  that  the 
small  star  had  moved  in  company  with  Mars.  &  had  iherrfure  dk* 
covered  a  MoarHai  saieUite,  On  Friday  morning  the  observations  were 
submitted  to  Prof.  Simon  Newcomb,  who,  from  the  data  furnished  by 
a  watch  of  five  hours,  calculated  the  time  of  revolution,  which  he 
fixed  as  a  first  approximation  at  81  or  82  hours.  This  showed  that 
the  satellite  must  pass  behind  Mars  some  time  during  the  foUowiog 
night.  It  was  accordingly  invisible  when  first  looked  for  in  the 
evening,  but,  as  predicted  by  Newcomb,  it  reappeared  about  one 
o'clock.  On  Saturday  morning  the  discovery  was  made  known  to 
Admiral  Rodgers,  the  superintendent  of  the  observatory.  It  was  de- 
termined, however,  to  wait  for  another  observation  before  formally 
announcing  so  important  a  discovery.  On  Saturday  evening  the 
satellite  was  again  found  very  nearly  in  its  predicted  place,  and  its 
exact  position  was  measured  by  several  astronomers. 

About  four  o'clock  on  the  morning  of  August  18th  Prof.  Hall  dis- 
covered a  second  satellite,  interior  to  the  orbit  of  tlie  tirst,  and  of 
about  the  same  apparent  magnitude.  The  astronomers  of  Europe 
were  officially  notiiicd  of  the  facts  by  the  following  dispatch : 

WASBiireTOK,  Avffiut  IB,  1877. 

Two  sateUitee  of  Hars  have  been  discovered  by  Hall  at  Washin^n.  First, 
elongation  west,  August  18th,  eleven  hours,  Washington  time.  Distsnoei  eigb^ 
seoonds ;  period,  thirty  hours.  Distance  of  second,  fifty  seconds. 

Joseph  UxmJ* 

The  statement  of  fifty  seconds  as  the  distance  of  the  inner  satel- 
lite was  subsequently  found  to  be  quite  erroneous. 

On  Monday,  August  21st,  Rear- Admiral  Kodgers,  superintendent 
of  the  observatory,  communicated  the  discovery,  together  with  Prof. 
Newcomb's  approximate  circular  elements  of  the  orbits,  to  the  lion. 
R,  W.  Thompson,  Secretary  of  the  Navy. 

DisTAxcES  FROM  THE  Centke  OP  Mars. — The  distance  of  the  in- 
ner satellite  from  the  centre  of  the  primary  is  about  5,700  miles;  that 
of  the  outer,  14,200.  The  distance  of  the  former  from  the  surface  of 
Mars  is  but  3,300  miles — no  greater,  in  fact,  than  that  of  London  from 
New  York.   The  apparent  magnitude  of  Mars  as  seen  from  this  satel- 
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lite  is  S,000  times  gpreater  than  tbat  of  the  enn  or  moon  as  seen  from 
the  eartb. 

PnuoDS  ov  THB  SixBLum.— Fto£  Newoomb  gives  80^  and  14" 
as  the  period  of  the  enter  satellite,  and  and  88^  as  that  of  the 
inner.  Both  moTe,  like  our  moon,  from  west  to  east.  The  period  of 
the  inner  is  Ism,  while  that  of  the  outer  is  ffreattr^  than  a  Martial  day. 
It  is  obvious,  therefore,  that,  as  seen  fifom  the  suriSMse  of  the  planet, 
the  apparent  motion  of  the  satellites  will  be  in  opposite  directions, 
the  inner  rising  in  the  west  and  setting  in  the  east ;  the  outer  rising 
in  the  east  and  setting  in  the  west — so  that  the  phenomenon  of  two 
moons  meeting  in  mid-beaven  will  be  to  the  Martialists  no  unusual 
occurrence. 

The  Mass  op  Mars. — Before  the  discovery  of  tbese  satellites  the 
determination  of  the  mass  of  Mars  was  a  problem  of  great  difficulty, 
the  bod}'  being  too  small  to  have  much  effect  in  disturbing  the  mo- 
tions of  other  planets.  The  value  assigned  by  Burckburdt  was 
¥TSojjT'  ^'^^^  being  unity.    The  difficulty  of  the  problem 

is  now  happily  removed,  and  Xewcomb  has  found  from  the  elements 
of  the  exterior  satellite  a  value  of  yo^tooo  >  *  niass  1*^88  than  Burck- 
hardt^s  in  the  ratio  of  six  to  seven. 

The  Bearing  of  the  Discovery  on  the  Nebttlar  IIyi  otuksis. — 
The  inner  satellite  of  Mars  completes  three  orbital  revolutions  in  less 
than  a  Martial  day.  This  anomalous  fact  in  the  planetary  system 
would  seem,  at  first  view,  to  be  utterly  inconsistent  with  the  nebular 
hypothesis.  The  question  is  one  of  more  than  ordinary  interrsl,  but 
its  discussion  may  well  be  deferred  until  we  shall  have  obtained  more 
exact  information  in  regard  to  the  Martial  system. 

m 

HUXLEY'S  AMEBIOAN  LECTTUEES. 

Br  Fmrmob  X.  BAT  LANKXSTEB. 

THE  five  addresses  which  have  been  recently  brought  out  by  Prof. 
Huxley  in  the  form  of  a  small  volume  wore  delivered  under  very 
varied  conditions,  and  deal  with  subjects  widely  separate  from  one 
another.  Three  of  them  form  a  series  of  lectures  on  the  doctrine  of 
Evolution,  and  were  delivered  by  the  author  at  New  York  in  Septem- 
ber, last  year.  These  were  the  only  popnlar  scientific  lectures  which 
Prof.  Huxley  would  allow  himself  to  undertake  during  his  summer 
holiday  devoted  to  a  tour  in  the  United  States.  The  "Address  on 
University  Education"  was  delivered  at  the  formal  opening  of  the 
Johns  Hopkins  University,  at  Baltimore,  daring  the  same  visit.  The 
oonclnding  leetnre  of  the  present  volume  was  delivered  in  oonneetion 
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with  the  Loan  Collection  of  Scientific  Apparatus  at  South  Kcnsiogtoo 
in  DecembtT,  Uist  year,  and  deals  with  the  study  of  Biology. 

The  range  of  topics  thus  indicated  is  wide  enough  to  give  us 
samples  of  all  the  moods  of  Prof.  Huxley's  vigorous  and  eloquent 
style.  As  comj)ared  with  his  previously  -  published  addresses  and 
essays,  we  find  no  diiniimtion  of  power,  no  loss  artistic  care  in  the 
arrangement  of  materials,  no  less  cogency  of  argument  and  stern  in- 
sistence on  the  appeal  to  facts  rather  than  to  a  priori  considerations, 
nor  can  we  detect  any  indication  that  as  he  grows  older  the  author  is 
more  timid  in  face  of  those  "logical  consequences"  of  his  teaching — 
the  bugbears  of  some,  but  the  beacons  of  other,  philosophers.  Per- 
haps— and  this  is  more  especially  noticeable  in  the  lectures  on  Evolu- 
tion— there  is  less  of  that  playful  treatment  of  opponents  and  their 
transgressions — that  sudden  but  graceful  discomfiture  of  his  adversary 
by  the  unexpected  production  of  a  quaint  though  close-fitting  illustra- 
tion— which  in  former  writings  gave  a  pungency  and  aroma  to  Prof. 
Huxley's  pages  no  less  fascinating  than  peculiarly  their  own. 

In  the  three  lectures  on  Evolution,  the  history  of  Mature  is  made 
the  subject  of  a  closely-reasoned  inquiry.  Three  current  hypotheses 
— ^the  Uniformitarian,  the  Miltonic,  and  the  firoliitional— are  recog- 
nized, and  their  respectire  claims  to  our  acceptance  discussed.  The 
paleontological  evidence  in  favor  of  the  hypothesia  of  £volation 
forms  the  subject  of  the  second  and  third  lectures,  and  with  great 
skill  the  opportunity  is  used  in  order  to  bring  before  an  American 
audience  in  the  most  forcible  way  two  v^ry  important  and  interesting 
American  discoveries  of  recent  date.  America  is,  indeed,  rapidly  be- 
coming the  headquarters  of  paleontological  research.  Prof.  Huxley's 
own  discoveries  regarding  the  genealogical  connection  of  birds  and 
reptiles  form  an  important  argument  in  favor  of  the  hypothesis  of 
ETolution,  and  in  placing  this  argument  before  his  audience  he  was 
able  to  explain  to  them  at  some  length  the  interesting  new  fossil  birds 
obtained  by  Prof.  Harsh,  of  Yale  College^  from  the  cretaceous  rocks 
of  Western  America.  The  structure  of  two  of  these  birds,  Helper' 
amU  and  lethifomis^  which  possessed,  unlike  all  other  burds,  distinct 
conical  teeth  imbedded  m  their  jaws,  is  illustrated  by  woodcuts  in  the 
printed  lecture.  Now  that  the  principle  has  been  admitted,  we  may 
hope  to  see  an  illustrated  edition  of  some  of  the  lectures  which  were 
issued  in  preceding  volumes  without  woodcuts. 

The  second  American  discovery  which  is  brought  to  bear  on  the 
hypothesis  of  Evolution,  and  forms,  indeed,  part  of  what  Prof.  Hux- 
ley calls  the  demonstrative  evidence  of  Evolution,**  relates  to  the 
pedigree  of  the  horse,  and  is  also  due  to  Prol  Marsh.  Strangely 
enough,  America,  whidi  within  the  historic  period  is  remarkable  for 
the  absence  of  .indigenous  horses,  and  the  fertility  within  her  borders 
of  the  wild-horses  descended  from  domesticated  ancestors  of  the  Old 
World,  is  even  more  remarkable  for  having  buried  in  her  soil  a  greater 
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number  snd  variety  of  fbnil  horses  than  any  that  the  Old  World  can 
show.  Sohijppm  and  Orohippu$  from  the  Amerioaa  Eocene  depontSy 
and  MsioMppuB  from  the  Ameriean  Hiooene  deposits,  afe  most  im- 
portant links  in  the  series  (the  later  members  of  which  are  FHohippua^ 
Mipparion^  and  AnehUhuium^toxaii^  also  in  Eoropean Tertiary  strata), 
oonneoting  the  living  one-^d  genus  Equas  with  a  typically  five-toed 
ancestor  common  to  it  and  other  nngnlate  mammals.  The  structure 
of  the  feet  and  teeth  of  this  series  of  forms,  which  Aimish  demonstra- 
tive evidence  of  the  evolution  of  the  horse  by  progressive  modification, 
is  placed  before  the  reader  in  its  main  features  with  great  deamess, 
and  the  description  is  notably  assisted  by  a  full-page  woodcut. 

The  choice  of  the  term  Hiltonic  "  in  place  of  any  other  for  what 
is  sometimes  termed  the  Mosaic*'  account  or  hypotheds  of  creation, 
and  the  statement  of  the  reasons  whidi  have  led  to  that  choice,  are 
samples  of  a  kind  of  serious  jesting  in  which  Prof,  Huxley  shows  infi- 
nite skill  and  delicacy.  There  is  no  doubt,  he  urges,  as  to  Hilton's 
▼lew  of  the  history  of  creation,  as  given  in  his  great  poem.  On  the 
other  hand,  were  a  writer  to  call  this  the  Biblical  doctrine,"  he 
**wou1d  be  met  by  the  authority  of  msny  eminent  scholars,  to  say 
nothing  of  men  of  science,  who  at  various  times  have  absolutely 
denied  that  any  such  doctrine  is  to  be  found  in  Genesis.''  la  fsct,  we: 
are  told  by  these  authorities  that  the  six  days  of  Genesis  are  six 
periods  that  we  may  make  Just  as  long  or  as  short  as  convenience  re- 
quires. "A  person,"  says  Prof.  Huxley,  "who  is  not  a  Hebre^r 
scholar  can  only  stai^  aside  and  admire  the  marvelous  flexibility  of 
a  language  which  admits  of  such  diverse  interpretations."  The  term 
**  Mosaic,"  in  reference  to  the  same  doctrine,  Prof.  Huxley  also  con- 
siders objectionable, because  "we  are  now  assured  upon  the  authority 
of  the  highest  critics,  and  even  of  dignitaries  of  tlie  Church,  that 
there  is  no  evidence  that  Moses  wrote  the  book  of  Genesis,  or  knew 
anything  about  it." 

"  You  will  understand,"  ho  says,  "  that  I  give  no  judjrment— it  would  he  nn  im- 
pertinence Upon  my  part  to  volunteer  even  a  sugfjcst ion— upon  such  a  subject. 
But  that  being  the  state  of  opinion  among  scholars  and  the  clergy,  it  is  well  for 
I3ie  vnleanisd  in  Hebrew  lore,  and  for  the  laity,  to  avoid  entangling  themselves 
fn  sooh  a  vexed  question.  Happily,  IfJlton  Imvss  us  no  exeose  for  doubting 
what  he  meansi  sad  I  ahsU  therefore  bo  safe  in  speaking  of  the  opinion  in  ques- 
tion as  the  Ufltonio  hypothesia.*' 

The  Baltimore  address  crivos  ns  a  sketch  of  the  writer's  ideal  of 
primary  education,  of  university  education,  and  ospocially  of  medical 
education — how  to  encourage  research,  and  how  best  to  fill  vacaiu  ies 
in  a  professoriate.  He  does  not  hold  the  view  that  "  you  can  go  into 
the  market  and  buy  research,  and  that  supply  will  follow  demand,  as 
in  the  ordinary  course  of  commerce."  His  conviction  is  that  "the 
best  investigators  are  usually  those  who  have  also  the  responsibilities 
of  instruction."   Very  valuable  for  other  universities  than,  that  of 
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Baltimore  arc  Prof.  Huxley's  few  words  of  advice  on  "buildings.** 
(iet  an  boncst  bricklayer,  and  nuike  biin  build  you  just  such  rooms 
as  you  really  want,  leaving  ample  space  for  extension."  When 

**7oa  have  endowed  all  the  professors  yoa  need,  and  bniH  all  the  laboratories 

that  are  wanted,  and  have  the  best  mnseum  and  the  finest  library  that  can  be 

iniaixined ;  then,  if  you  have  a  few  hundred  thousand  dollars  you  don't  know 
what  to  do  with,  send  for  an  architect,  and  tell  him  to  put  up  a  facade.  If 
American  is  similar  to  Enjrlish  experience,  any  other  course  will  probably  lead 
you  into  having  some  stately  structure,  good  for  your  arobiteot'a  fame,  bat  not 
in  the  least  what  you  want.'' 

The  South  Kensington  lecture  contains  some  Btrong  pleading  for 
the  study  of  Biology,  as  a  subject  of  deep  importance  to  the  com- 
munity. Atiiung  oilier  illustrations  of  its  importance  it  is  urged  that 
thereby  alone  are  men  able  to  form  something  like  a  rational  concep- 
tion of  what  constitutes  valuable  criticism  of  the  teachings  of  biolo- 
gists. "Brilliant  articles"  arc  from  time  to  time  written  by  "paper- 
philosophers  "  devoid  of  even  the  elements  of  biological  kno>v]e(lge, 
and  the  teachings  of  biologists  are  demolished,  while  tlie  weatlier- 
cock  heads  among  us  are.  Prof.  Huxley  tells  us,  much  exercised  by  the 
"winds  of  doctrine"  let  loose  in  the  said  articles.  Turning,  liowiver, 
to  liis  favorite  storehouse  of  metaphor,  he  finds  that  the  brilliancy  of 
the  writers  "is  like  the  light  given  out  by  the  crackling  of  thorns 
under  a  pot,  of  which  Solomon  speaks."  Solomon  makes  use  of  the 
image  for  purposes  of  comparison,  but  Pro£  Huxley  politely  abstains 
from  ])roceeding  further  into  detaih 

The  study  of  Biology  which  is  here  advocated  is  })ractical  study 
of  the  actual  phenomena  presented  by  plants  and  animals. 

"Nobody  will  ever  know  anything  about  biology,  except  in  a  dilettante  'i)jiper- 
pbilosopher  *  way,  who  contents  himself  with  reading  boolcs  on  botany,  zodlogy, 
and  tbe  like;  and  the  reason  of  this  is  simple  and  easy  to  nnderstand.  It  is  that 
all  language  is  merely  i^bolioal  of  the  things  of  which  it  treats;  the  more 
oomplioated  the  things,  the  more  bare  is  the  symbol,  and  the  more  its  Terbel 
definition  requires  to  be  supplemented  by  the  information  derived  directly  from 
the  handling,  and  the  seeing,  and  the  touching,  of  the  thing  symbolized — that  is 
really  what  is  at  the  bottom  of  the  whole  matter.  .  .  .  Yon  may  read  any 
quantity  of  hooks,  and  yon  may  be  almost  as  ignorant  as  you  were  at  starting, 
if  you  don't  have,  at  the  hack  of  your  minds,  the  chaniro  for  words  in  detinito 
imajzes  which  can  only  bo  acquired  through  the  operation  of  your  observing 
faculties  on  the  phenomena  of  Nature.** 

The  rationale  of  the  demand  for praefieal  teaching  in  all  branches  of 
science — a  demand  to  which  it  is  exceedingly  difficult  to  get  those 
who  have  the  direction  of  educational  institntions  in  this  country  to 
accede — ^has  never  been  stated  with  more  simple  force  than  in  tbe 
above  extract 

lake  all  his  writings,  thk  last  yoltime  by  Fro£  Hozley  presents 
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him  to  ns  in  the  aspect  of  a  snre-footed  resolute  guide  who,  with  a 
firm  hand,  takes  ub  up  an  endless  variety  of  the  peaks  of  social  and 
smentific  probiems,  hard  to  be  scaled.  He  briogs  his  reader  akillfully 
up  to  the  summit^  expUiuB  the  prospect,  and  carefully  deposits  him 
again  in  his  proper  place.  There  are  few  excursions,  where  a  little 
exertion  is  needful,  so  exhilarating  and  profitable,  so  much  to  be  rec- 
ommended to  the  traveler  among  questions  of  the  day,  as  those 
which  are  accessible  through  the  good  offices  of  Prof.  Huxley. — 
The  AiCadmif. 

SPECIMENS  OF  EDUCATIONAL  LITERATUKE. 

By  F.  W.  CLABKE. 

AMERICA  is  nnqnestionably  preSminent  in  educational  matters, 
It  has  more  schools  and  a  greater  Tariety  of  schools  than  any 
other  country  on  the  face  of  the  earth.  Some  of  these  schools  are 
extremely  remarkable.  Yon  cannot  match  them  elsewhere.  They 
thrive  only  upoa  the  freest  soil,  mitrammeled  by  effete  convention- 
alities. Throughout  the  West  and  South  they  spring  up  abundantly, 
as  if  in  proportion  to  the  fertility  of  the  land.  The  New  England  and 
Middle  States  are  too  mnch  tied  down  to  routine  and  tradition  to 
produce  such  rare  developments  of  the  intellect.  Such  schools  deserve 
to  be  more  widely  known  and  more  generally  appreciated.  We  pro- 
pose to  help  some  of  them  to  a  broader  fame,  by  printing  a  few 
extracts  from  their  circulars  and  catalogues. 

First  in  order  let  ns  take  some  clippings  from  a  little  pamphlet 
issued  by  a  school  in  Faribault^  Minnesota.  This  circular  is  remarkable 
for  its  clear  expression  of  views  upon  a  variety  of  educational  topics, 
and  for  the  suggestions  it  oflS^rs  concerning  real  school  discipline. 
Here  are  a  few  of  the  wise  regulations : 

"Scholars  with  any  contajrious  trouble  or  disease  are  not  allowed  in  the 
Bohool  till  cleaned,  or  till  their  disease  is  beyond  danfrcr. 

"  If  a  snow-storm  la  up,  tiie  ttiocber  takes  the  privilege  to  dismiss  the  school 
esrlier  in  the  afternoon  than  it  otherwise  would  have  been. 

"It  is  not  allowed  to  aeholars  to  jump  on  to  or  hang  to  teams  except  on  the 
way  to  or  from  school,  and  then  only  with  the  permission  of  the  driver. 

"Anything  belonging  to  the  sohool-honse  or  to  the  sdiolars,  broken,  torn,  or 
damaged,  must  be  paid  or  restored  by  the  scholar  or  soholars  who  have  done 
it,  as  well  as  by  those  who  were  accessory  to  it. 

Where  a  piinisinnent  is  in  order  it  will  be  applied  whether  a  scholar's  parent 
or  any  visitors  are  present  or  not." 

And  so  on  for  about  twelve  pages.  The  remarkably  concise  and 
exact  wording  of  these  valuable  rules  must  attract  the  attention  of 
every  teacher.  The  circular  closes  with  a  four-page  essay  upon  The 
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Affairs  of  Education,"  from  which  a  few  slips  may  be  culled.  The 
author  holds  that  it  is  very  unwise  to  be  "lenient,  indulgent,  uncon- 
cerned, or  superficial,  in  Bchool-kcoping,"  and  considers  it  extremely 
wrong  to  resort  to  "a  false  show  of  unmasticated,  unprepared,  unfit, 
and  undigested  accumulation  of  stuff  and  material,  producing  neilber 
educational  bone,  or  muscle,  or  nerve,  and  crammed  in,  drummed  in, 
or  infused,  as  with  a  funnel,  in  a  hurry,  or  in  the  wotTj  and  flurry  of 
AD  unquiet,  unconcerted  school." 

Who,  understanding  this,  can  doubt  it  ?  Or  who  can  doubt  that 
the  confidence  of  the  pupils  in  the  teacher  "  renders  them  more  apt 
to  conceive  how  much  they  are  bound  in  gratitude  to  parents  and 
teacher,  and  to  get  aware  of  the  depth  of  the  contrast  and  abyss  of 
their  real  course  and  nature  of  action  and  that  what  it  should  be,  and 
thus  makes  them  more  studioas  to  be  grateful  and  to  advance  their 
own  interests  as  scholars  ?  " 

The  teacher  of  this  school,  like  most  other  Germans,  believes  in 
systematic  thoroughness.  "  But,'*  says  he,  this  does  not  mean  that 
in  the  system  that  promotes  perception,  thorough  thinking  and  rea* 
soning,  understanding,  memory,  self-relianee,  deceitless  ennobling  en* 
lightenment,  and  well-digesting  progress,  a  scholar  gets  along  slowly 
over  the  ground  or  through  the  books ;  on  the  oontraiy,  while  it  ex- 
cludes headway  on  the  skip  and  jump,  as  each  point  is  completely 
learned  and  mastered,  it  makes  the  next  depending  on  this  so  much 
easier  and  more  quickly  grasped,  and  in  a  short  time,  what  puzzles 
and  disGOorages  others,  becomes  to  him  the  greatest  delight ;  and  thns 
he  progresses  from  point  to  point,  from  page  to  page^  from  combining 
to  combining  the  known  with  the  unknown,  the  former  unlocking  and 
explaining  the  latter,  and  so  be  moves  faster  and  faster,  leaving  th« 
half-tutored,  unsteady  fustians  far  back  in  the  distance.'* 

The  last  citation  which  I  shall  make  from  this  doemnent  might  be 
oonstmed  into  a  lap  at  myself: 

*'It  would  be  malicious  folly  without  self-respect,  to  detach  parts  of  tbb  dr- 
enlar  from  their  dependent  oooneetion  with  others  fhst  explain  their  qdrit  sad 
application,  and  then  to  pervert  their  tnie  oonstmction ;  henoe  it  isnot  intended 
for  soch  persona,"  eto. 

On  second  thoughts,  however,  this  passage  can  refer  only  to  those 
who  have  criticised  the  school  and  made  light  of  its  methods.  Let 
the  galled  jade  wince,  our  withers  are  nnwrnng."  We  can  only 
express  our  admiration  for  such  an  extraordlnsry  well  of  Englisb 
nndefiled,"  and  for  the  profundity  of  the  ideas  contained  in  it. 

Another  school  of  peculiar  interest  is  the  Mars  Hill  Academy,  nesr 
Florence,  Alabama.  The  permanent  circular"  of  this  institution, 
now  before  me,  bears  date  1872,  and  contains  many  points  worthy  of 
quotation.  The  merits  of  the  school  are  well  emphasised  by  the  fol;- 
lowing  paragraph : 

^  Nj  ^  ^d  by  Googl 
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"J.  M.  Cunningham,  of  Hamburg,  Tennessee,  boarded  »on  and  two 
daughters  at  tlie  Institution  during  the  first  session.  During  the  second  session 
he  boardeti  one  son  and  Jour  daughters  there.  He  seemed  to  regret  his  inability 
to  do  more  for  the  school,  but  considered  lUtU  Emma^  lA#  My,  nthtt  too 
smill  to  send  to  a  boardiog^BohooL  He  thinks,  howerer,  that  the  sohool  is  a 
good  one,  and  deems  it  the  dntj  of  those  who  are  hlessed  with  more  children 
than  himsdf,  to  Und  a  more  htHping  hand.  Mi  it  a  mtm  whom  juigtmmU  mud 

This  remarkably  italicized  passage  ehows  at  once  that  Man  Hill 
Academy  believes  in  the  ooedacation  of  the  sexes.  In  another  portion 
of  the  circular,  however,  we  learn  that,  although  the  boys  and  girls  are 
frequently^  brought  into  the  presence  of  each  other,  the  strictest  care 
is  taken  ^^tbat  all  observe  a  proper  distance."  Fartbennore,  every 
pupil  signs  an  elaborate  pledge  never  to  "  seek  or  accept  a  private  or 
aeoret  conversation  or  correspondence  with  any  pnpil  of  the  opposite 
sex  from  my  own,  and  that  1  will  never  receive  a  proposition  for  snch 
eonrespondence  or  conversation,  or  anything  tending  thereto,  without 
immediately  committing  the  same  to  the  principal,"  and  so  forth,  and 
ao  forth,  and  so  on.  Thus  wc  see  that  coeducation,  at  least  in  this 
school,  can  hardly  be  considered  dangeroufl.  The  morality  of  the 
scholars  is  also  advanced  by  a  Scriptural  exercise  of  an  hour  in  length- 
every  morning  before  breskiisst.  Here  is  a  part  of  the  resslt ; 

•*  At  oar  last  examination  we  examined  the  Bible  class  before  the  public  for  one 
Amit  without  one  unsatisfactory  answer  being  given,  and  might  have  continued  the 
examination  with  Inmor  to  all  the  members  for  four  jburt.  They  oonld  teU  with 
ease  the  number  of  hookt  in  the  old  Bible;  the  nomer  of  Mb  in  the  New  Testa- 
ment; the  number  of  ekapUrs  in  each;  the  number  of  ohapters  written  by 
Tarions  writers;  the  name  and  order  of  everjf  hooh  in  tJils  mHreMU;  the  num- 
ber of  chapters  in  every  book  in  the  entire  Bible;  the  origin  and  meaning  of 
the  names  of  the  books ;  the  history  of  the  creation  in  detail ;  the  history  of  the 
first  family  ;  the  history  of  flood;  the  history  of  Abraham,  Isaac,  Jacob, 
the  twelve  patriarchs,  etc.  ;  the  history  of  the  Egyptian  bondage  and  deliverance ; 
the  number  and  order  of  the  plagues  of  Egypt ;  the  history  of  Sodom  and  Go- 
morrah ;  the  beaotiful,  thrilling,  story  of  the  Cross,  etc.** 

« 

But  the  crowning  glory  of  the  school  is  to  be  found  in  the  certifi- 
cate given  to  every  student  at  the  end  of  his  or  her  course.  It  is 
described  thns : 

"  To  every  pupil,  great  and  small,  will  be  presented  a  vert  kleoant  okr- 
TiFiCATE,  containing  a  concise  statement  of  the  progress  of  the  pupil,  with  the 
name,  State,  county,  and  post-oftice.  of  the  same.  These  certificates  are  very 
beautiful;  they  are  beautifully  printed  in  four  colors.  In  the  centre  is  a  rep- 
resentation of  the  earth,  showing  the  equator,  tropics,  and  polar  circles.  Around 
the  horizon  of  the  northern  hemisphere  is  printed  in  green,  *  Blessed  are  they 
that  do  His  commandments,  that  they  may  have  right  to  the  tree  of  life,  and 
may  enter  in  throned  the  gates  into  the  oitj.'  The  southern  hen^here  is 
bounded  by—*  Fear  Ood,  and  keep  His  eommandments,  for  this  is  the  whole 
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duty  of  man.'  Witbia  this  oirole  is  l>eautifaUy  arranged  the  foDowing  certifi- 
cate: 

"*Thi8  is  to  certify  tliat  M  ,  of  county,  ,  a  good,  kind,  obedient, 

moral,  studious,  courteous,  worthy,  and  honorable  pupil  of  Mars  Hill  Academy, 
near  Florenoe,  Alabama,  has  attained  a  high  degree  of  profldencj  in  ^ 
and  is  hereby  recommended  to  the  public  as  eminentlj  worthy  the  confidence 
and  esteem  of  ererj  member  of  any  oommmiUy  in  which  h —  lot  maj  e'er  be 
cast,  if  future  life  does  not  corrupt  h — 

**This  is  surrounded  by  four  hearts,  two  in  red  and  two  in  green,  and  ei^i 
"benvfifvl^  appropriaU  illustrations.  The  words  Faith^  Hope^  Charity,  and  Ifeor- 
en,  are  {)rinted  in  preen  and  red  within  the  hearts,  in  Gre^h,  Latin,  aii<l  Kiujlish. 
Surroundinjj:  the  heart  on  the  north  is  tlie  motto,  'Labor  conquers  all  tilings,'  in 
three  languages.  The  name  of  the  Institution  on  the  south  in  three  lamguages. 
In  large  and  beintifiil  Tariegated  characters  the  name  and  location  of  the  In- 
atitation  appear  on  the  top  and  bottom  of  the  certificate.  All  the  space  not 
otherwise  fflled  is  ocooi^ed  bj  most  beantifnl  and  Appropriate  paasages  of 
Scripture.  The  whole  is  surrounded  by  a  neat  border,  ends  with  the  benedic- 
tion of  the  Principal,  and  will  be  presented  to  each  and  every  pnpil,  ehgantig 
Jhifnedy  so  that  it  may  be  worthy  of  a  conspicuous  place  In  the  most  fashifnt- 
able  parlor.  Siae  of  frame,  sixteen  by  eighteen  inches.*' 

Who,  alter  reading  this,  does  not  long  to  poiseBs  jntt  sooh  a  6er> 

tifioatc? 

All  things  considered,  the  most  remarkable  epeoimen  of  ednea- 
tional  literature  yet.issued  is  the  catalogue  of  Neophogen  College,  at 
Gallatin,  Tennessee.  This  catalogue  has  no  rival :  it  can  never  be 
excelled,  and  probably  will  never  be  equaled.  It  begins  with  a  map 
qf  Snmner  Connty,  wherein  the  college  is  situated.  Then  come  fom 
woodcuts  representing  "honor-students,"  young  gentlemen,  a  like- 
ness of  the  college-president,  John  M.  Walton,  LL.  D.,  and  then  four 
more  effigies  of  honor-students,"  young  ladies.  These  woodcuts  are 
unique.  The  next  feature  of  interest  in  this  pamphlet  is  the  page 
devoted  to  the  Faculty.  Here  the  predominating  name  is  Walton ; 
it  occurs  no  less  than  five  times,  although  apparently  but  three  indi- 
vidual Waltons  are  indicated.  There  are  idso  a  number  of  blanks 
indicating  vacant  professorships,  not  waiting,  of  course,  for  endow- 
ments, but  for  men  of  sufficient  ability  to  fill  them.  Among  these 
blanks  we  find  the  title  of  "  Professor  and  Master,  School  of  Phrenol- 
ogy, Physiognomy,  and  Hygiene."  What  a  pitj  that  so  important  a 
chair  should  be  empty  1  But  we  find  some  compensation  for  this 
misfortune  when  we  see  near  the  bottom  of  the  list  the  name  of  an 
estimable  lady  inserted  as  **  Mistress  of  Cuisine  and  Hygiene." 

After  a  long  (and  to  the  general  reader  uninteresting)  list  of 
students,  with  their  marks  for  application,"  punctuality,"  and 
"deportment "  appended,  we  come  to  a  few  pages  of  text.  Here  we 
learn  much  of  liie  character  and  position  of  Neophogen.  We  are 
informed,  for  example,  that  it  is  a  ''National  University,"  being 
centrally  located  between  the  North  and  the  South,  the  East  and 
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the  West."  Besides,  *'  it  is  within  a  few  liours'  ride  of  Epperson, 
Red,  Castalian,  or  Tyree  Springs.  Any  kind  of  mineral  water  can  be 
had  at  the  College,  if  desired." 

But  piecemeal  quoting  is  useless;  we  need  a  longer  sample  of  this 
descriptive  part  of  the  catalogue.  Let  us  take  a  page  at  once,  with 
all  its  headings : 

"Tub  Two  Ccmberlaxds, 

with  banks  and  crests  adorned  by  the  noblest  nionarcha  of  the  forest,  and  em- 
bracing the  lovely  valley  between,  make  the  land  of  the  poet's  dream  and  the 
home  of  the  artist's  heart. 

"IIlALTn  AND  WkALTU 

are  here  combined  with  3,500  citizens,  who  cannot  be  surpassed  for  intelligence 
and  refinement. 

"No  Parallel 

can  be  found  (estimating  the  population)  to  the  ten  first-class  turnpikes  leading 
into  this  little  city  of  enterprise.    These  fine  roads  are  valuable  auxiliaries  to 
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the  school,  for  thej  can  be  made  to  oootiibote  (0  the  liealth  aod  pleasore  of 
both  the  stodeatB  and  the  Xaooltjr. 

"Ttai  fiaiHSBT 

is  most  beautif  al  and  romantic.  In  a  single  glauco,  from  a  central  point,  the 
ionrejB  an  ellipse,  the  droamferenoe  of  wbioh  is  160  miles;  and  'ont- 
stretehing  in  loreiinesa'— the  lawn,  tbe  woodland,  the  meadow,  the  town  spread 
out  beneath,  the  gushing  rills,  the  ilowing  rivers,  the  f ann*hoQ8ea  sosttered 
here  and  tiiere,  the  rugged  cliffs — ^all  make  np  a  landscape  whioh  is  at  once 
picturesque  and  sablime.  The  fatnre  home  of  Neophogen  was  not  selected 
without  canvassing  the  advantages  and.indnoements  offered  at  aU  the  most 
noted  points  in  our  oonntry. 

**Thi  ComnnnrT. 

We  olaim  for  the  eittsens  of  Gallatin  and  vidnitr  that  true  rirtoe  and  magn*- 
nimitj  fonnd  alone  in  the  most  refined  societj. 

**Here,  identity  is  lost  in  pnblie  spirit:  Esrev  a  stndioas  observance  of  the 
rights  of  others  is  ever  manifested.  Here,  the  prinotples  fostered  by  those  noble 
old  pioneers  are  infhsed  into  the  minds  id  their  soooessors. 

"Here  are  the  descendanta  of  those  wortlij  spirits — the  Winchesters,  Trous- 
dales,  Jacksons,  Peytons,  Wynnes,  Halls,  Guilds,  Turners,  Barrys,  Heads,  Black- 
mores,  Lauderdales,  Bledsoes,  Babers,  Aliens,  Bennets,  Blounts,  Elliotta,  Odoms, 
Dismukes,  Blythes,  Millers,  Donelsons,  Willianises,  Boyerses,  Bates,  Mont- 
gomerys,  Smiths,  Duffys,  Boddiea,  Glovers,  Alexanders,  Waltons,  Kirkpatricks, 
Deahaa,  Bines,  Winstonsi  Tomkinsea,  Houses,  HaUoms,  Baseoes^  Bakers,  Greens, 
Stoarta,  Wilscmi^  Wallaoesi  ICoores,  Joyners^  Boggs,  FrankUna,  OantreUs,  Loo* 
neys^  Hsssells,  Harrises,  lUlones,  Patteiwms,  Parken,  Kings,  Johnsons,  Shvtes, 
Gnthries,  Cottons,  Branhams,  Doni^asea,  Bells,  Tyreee,  Martina,  McCoina,  Harts, 
Ctegea,  with  many  other  nunes  worthy  of  emulation,  and  the  half  is  not  told. 

"While  we  studiously  i^niore  the  idea  of  aristocrat^  and  nobilit/,  onr minds 
are  pleasantly  associated  with  dignity  and  purity." 

All  this  information  is  evidently  just  what  a  careful  ])arent  woukl 
require.  The  healthiness  of  a  college  town,  and  the  character  of  its 
people,  must  be  important  to  every  father  having  a  child  to  educate. 
As  for  the  qualitications  of  the  professora,  the  following  passage  is 
sufficiently  suggestive: 

"  What  is  the  duty  of  many,  is  generally  neglected  by  alL  Here  is  eoiU4nvsd 
and  ipecial  stimulus  to  president  and  professors ;  here  are  no  easy  and  assured 
positions,  with  fixed  and  positive  salaries,  but  they  depend  upon  the  patronage, 
prosperity,  and  reputation  of  the  institution.  That  this  should  be  so,  is  too  ob- 
vious for  comment.  A  very  little  knowledge  of  human  nature  is  necessary  to 
see  why.  To  each  teacher  it  is  plain,  the  greater  the  labor,  the  greater  the 
reward.** 

This  passage  is  also  instmctiTe :  Learned  men  who  hare  fhOed 
in  business  are  tendered  every  indncement  to  take  a  life-home  here. 
We  intend  to  take  the  most  actiTe  measures,  and  use  every  exertion, 
to  raise  a  large  life-fund  for  the  relief  of  unibrtnnate  literary  men. 
Let  them  bave  homes,  and  the  society  of  oongenial  spirits.** 
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After  the carrioulnm,"  in  which  many  Btudies  are  laid  down  wHh 
nnmeroas  text-booka  for  each,  comes  a  Ust  of  optional  stadies,  with 
the  extra  prices 'affixed.  Here  we  find  "music  on  harp**  quoted  at 
$80,  and  ^  comparative  philology  "  at  17.60.  Italian,  French,  Spanish, 
and  Ger^in,  are  ten  dollars  each ;  so  that  comparatiye  philology  may 
be  regarded  as  given  at  a  wholesale  price.  Languages  are  so  much 
cheaper  in  %  banch  than  they  are  singly. 

Bat  the  degrees  given  at  Neophogen  afford  one  of  the  most  interest- 
ing items  concerning  the  college.  They  are  eighteen  or  twenty  in  num- 
ber, and  among  them  some  are  of  considerable  novelty.  For  example : 

"  A.  M.  will  be  given  to  any  male,  and  M.  A.  to  any  female,  who,  after  hav- 
ing received  A.  B.,  shall  also  graduate  in  j)enmansliii>  and  book-keeping,  pho- 
nography and  mnemotechny,  comparative  philology,  and  Anglo-Saxon,  and  in 
French,  or  (Jermau,  or  S])ani8h  ;  and  to  a  B.  S.,  completing  these  same  (preced- 
ing) additional  or  extra  studies,  the  degree  of  M.  S.  (Master  or  Mistress  of 
Science). 

**H.  £.  L.  (Master  or  lOstresi  of  English  Language),  to  any  stndent  grsdn- 
ating  in  tbe  seboolB  of  hnmaaitiM,  and  of  history  and  moral  sdenee;  and  in 
oommon-eohool  written  arithmetic,  elementary  algebra,  geometry,  and  the  trig> 
miometries  and  mensuration;  in  political  economy  and  metaj^ysics;  in  pen- 
manship and  book-keeping,  phonography  and  mnemoniOB,  compantiTe  phik^ogy 
and  Anglo-Saxon. 

"B.  A.  LL.  (T^aohelor  (or  Maid)  of  Ancient  Languages). 

"B.  M.  LL.  (Bachelor  (or  Maid)  of  Modem  Langnages). 

"  B.  M.  (Bachelor  (or  Maid)  of  Music),  to  any  graduate  in  music 

"  B.  M.  and  D.,  in  Music  and  Drawing. 

^B.  ML  and  D.  and  P.,  in  Koaio  aad  Drswtnft  and  Pabting. 
B.  F.  A.  (Bachelor  (or  Maid)  of  Fine  ArtsX  to  graduate  hi  the  three  preoed- 
Sag,  and  also  in  wax-work." 

But  mere  quotations  cannot  do  fuU  jnstiee  to  this  extraordinary 
catalogue.  I  will,  therefore,  gtye  only  a  very  few  more,  quite  hurriedly, 
and  leave  the  reader  to  seek  for  f aller  details  in  the  original  document. 
Under  the  head  of  ''specialties'*  a  variety  of  studies  are  given,  Eng- 
lish, elocution,  oratory,  and  typography,  being  made  especially  pfomi- 
nent.  As  for  etiquette,  this  passage  will  q>eak  for  itself: 

"  It  is  not  a  matter  of  choice,  but  compulsion.  The  course  of  training  in 
etiquette  is,  in  great  part,  original.  It  has  been  said  that  manners  make  the 
man ;  if  not  tme,  they  at  least  cannot  he  neglected.  Here  it  is  the  theory  with 
oonlmned  praotioe.  We  think  we  have  the  politest  stadenta  in  America.  The 
salntation,  the  bow,  the  oonrte^,  the  word,  the  tone,  tbe  look,  tbe  inflectloa— 
vocal  and  physical ;  the  attitude,  the  hand,  the  feeti  the  spine,  and  tbe  eye,  are 
aU  ohserved  and  studied,  and  the  students  daily  ezerciBed  in  them.*' 

AnotlicT  passage  of  striking  merit  v\xii»  an  follows: 

"What  has  brought  discredit  upon  diplomas  of  this  age?  "What  so  grestfy 
reduced  the  respectability  of  the  word  graduate  in  this  age  of  nostrums  and 
charlatanry  t  Antw§r,  IdiUy  parents,  and  incompetent  and  anscrapoloua  teeohers. 
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*' Parents  that  are  content  to  porcliase  the  labeled  casket  withont  the  jewels; 
parents  that  are  in  many  ca>*C'8  (h-roivtMl  theinsi  his,  and  in  other  cjises  wiUinj:^  to 
dfceive.  Some  reason  thus:  M  huvt-  chiMrt  n,  luv  i  liililreu  iiiiibt  he  fj^-aduatiS,  it 
i-i  respectuble/  Cra'Mus  speak;*,  or  intiiiuitos  ininii>takahly,  and  it  is  done. 
There  must  bo  radical  rel'onn  here.  Common,  old- fashioned  honesty  demands  it. 
It  muBt  not  be.   The  vital  interests  of  onr  country  cry  aloud  against  it. 

We  mnat  iteer  aloof  from  making  these  pinchbeck  and  galraidzed  scholars. 
This  will  be  Tcry  pleasant  to  the  eyes  of  all  honesty  earnest,  and  competent 
teaoben.  We  are  all  presidents  and  proteors  these  dajs;  hot  we  bnTe  an  nn- 
oontroUaUe  fancy  for  those  noble  old  words,  *  teacher  ^  and  *  school' " 

The  social  importauce  of  coeducatiou  is  shown  thus : 

"  The  youn^  ladies  and  gentlemen  are  permitted,  we  may  say  reqnired,  to 
have  interriews  in  the  drawing-rooms  twice  in  each  month.  The  rctining, 
elevating,  and  stimulating  etfects  of  these  evening  associationSi  rsgnlatod  bj 
system  and  class  rotation,  most  be  seen  to  be  appreciated." 

The  moment  we  consider  that  the  younrij  hniies  wear  "green-calico 
dresses  and  wliite  aprons"  for  a  sehool-uniform,  we  cannot  doubt  the 
impressiveness  of  tliese  interviews.  Further  on  we  tind  that  prizes 
are  given  at  Neophugen  for  "neatness,"  "grace,"  "true  modesty,"  • 
and  " etiquette;"  and  the  names  of  the  "fortunate  winners"  are 
appeiuled.  The  catalogue  ch)ses  with  two  pages  of  "  opinious  of  the 
press."    A  single  speciiueu  will  do  to  illustrate  these: 

" The  teachers  of  Neophogen  College  have  the  highest  national  reputation, 
both  as  teachers  and  author^!.  It  is  tlu>  cheapest  college  of  the  kind  in  the 
world,  and  is  the  best  one  for  the  males  and  females  of  the  North  and  the  South. 
It  is  located  in  a  beautiftd  section  of  the  State,  which  was  selected  with  great 
care.'' — Ue^ublican  Banner  {SaghtilUy  Tenn.) 

These  extracts  snfllciently  indicate  the  remarkable  character  of 
Neophogen.  Who,  after  reading  them,  can  longer  doubt  that  the 
South  is  in  earnest  in  this  great  matter  of  education  ?  Let  the  boast- 
ful educators  of  New  England  bow  their  heads,  and  humbly  confess 
that  they  can  never  hope  to  parallel  such  schools  as  the  Mais  Hill 
Academy  and  Neophogen  College  ! 

THE  PSYCnO-PIIYSIOLOGICAL  SCIENCES. 

Bt  JOSEPH  BODES  BUCHANAN,  U.  D. 

THERE  has  ever  hcen,  and  |)r<d»ahly  for  another  cenlury  tliere 
will  continue  to  l)e,  an  "  irrepressible  conflict  "  hot  ween  tiiose 
whose  conceptions  of  Nature  are  limited  bv  sensation — who  recognize 
no  existence  but  matter  and  motion,  who  trace  all  tliat  exists  to  ma- 
terial cause  s  .'iU)ne — and  a  very  differeut  class  of  thinkers,  who  trace 
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causation  beyoiul  matter,  who  discovor  causes  that  are  not  material 
(railed  spiritual),  who  believe  that  the  Great  First  Cause  (the  Unknow- 
able of  materialists)  is  an  infinite  spiritual  power  or  basis  of  all  thincfs, 
and  who  recognize  in  m:in  also  a  spiritual  power  of  which  they  are 
consciotis,  widely  ditlerent  from  matter,  i>artaking  of  the  nature  of  the 
Divine,  and,  being  a  very  positive  entity — the  greatest  of  all  realities 
to  us — destined,  in  accordance  witli  the  doctrine  of  the  peraistence  of 
force,  to  a  duration  analogous  to  that  of  matter. 

To  the  materialist,  who  hnda  in  matter  "  the  promise  and  potency  " 
of  all  things,  there  is  no  higher  object  of  reverence  and  love  than  the 
examples  of  men  and  women  within  his  reach ;  there  is  no  future  life 
to  compensate  for  the  wrongs  and  sufferings  of  this,  the  triumph  of 
fraud,  or  the  unmerited  agonies  of  disease  and  poverty ;  there  is  no 
apparent  controlling  purpose  of  benevolence  or  justice  in  the  universe, 
but  only  a  chance  medley  of  strife,  in  which  strong-handed  selfishness 
is  best  rewarded,  and  when  man  dies  as  the  dog  dies  "  the  acoonnt 
is  closed,  and  the  self-imposed  martyrdom  of  the  loving  hero  appears 
a  final  loss  and  folly. 

To  the  spiritualist,  the  universe  has  a  deeper  meaning,  a  nobler 
destiny.  The  wisdom  of  the  Infinite,  which  is  unutterably  beyond  his 
reach,  is  a  consoling  reality,  and  the  little  play  upon  this  theatre,  the 
life-stmggle  of  threescore  and  ten  years,  is  but  the  beginning,  the 
gestation  and  birth  of  a  career  corresponding  to  onr  noblest  aspira- 
tions and  onr  laith  in  the  Divine  benevolence. 

Man  has  such  immeasnrable  powers  of  adaptation  that  a  strong 
moral  nature  may  exist  under  the  gloomiest  views  of  materialism 
(which  naturally  tend  to  the  pessimism  of  Schopenhauer  and  Hart- 
mann),  and  sustain  itself  by  its  constitutional  energy  and  buoyancy;- 
but  there  ate  millions  to  whom  materialism  teaches  the  daily  lesson 
that  to  "  put  money  in  thy  purse  "  is  the  chief  aim  of  life,  and  to  riot 
in  sensual  pleasure  on  ill-gotten  gain,  until  the  candle  bums  out,  is 
the  best  wisdom. 

The  glow  of  hope,  the  removal  of  anxiety,  the  ezaltaiion  of  hi^pi- 
nesB,  the  enlargement  of  sympathy  and  love,  which  thousands  have 
experienced  when  they  have  passed  from  the  dark  nescience  of  ma- 
terialism to  the  brilliant  certainties  of  spiritualism,  and  learned  the 
grandeur  of  human  destiny — ^whether  the  change  has  been  effected  by 
emotional  eloquence  and  historical  argument  in  the  bosom  of  the 
Church,  or  by  scientific  investigation  and  experimental  inquiry  in 
pneumatology,  or  by  that  direct  perception  of  spiritual  existence  now 
enjoyed  by  a  few  (and  destined  to  be  enjoyed  by  all  when  the  human 
race  shall  have  attained  maturity  of  do'clopment) — should  satisfy 
any  impartial  thinker  that  the  diffusion  of  spiritual  knowledge  is  as 
noble  and  practical  a  form  of  philanthropy  as  a  good  man  can  labor  for. 

But,  in  laboring  for  these  ennobling  truths,  he  encounters  a  strong 
resistance  in  the  animal  nature  of  man,  in  the  selfish  and  depressing 
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ohaiacter  of  our  daUy  toils,  and  in  tbe  too  great  oonoeotTation  of 
attention  npon  physioal  seienoes,  to  the  exehmon  of  those  in  -which  a 
psychic  element  is  fonnd.  Tbe  study  of  physical  science  alone  is  no 
better  preparation  for  psychic  studies,  which  employ  different  Acuities, 
than  the  study  of  the  counting-house  ledger  or  the  supervision  of  a 
pork-bouse  would  be  for  the  service  of  Parnassus. 

A  recent  publication  from  Dr.  Carpenter,  embodying  two  lectures 
on  psyddc  subjects  (mesmerism,  spiritualism,  etc),  presents,  in  tbe 
most  offensively  exaggerated  form,  the  pragmatic  pretension  of  cer- 
tain phytiecH  scientists  to  take  charge  of  pisyehie  investigations  with 
an  air  of  more  than  papal  in&llibility,  and  an  emphatic  notice  to  all 
tbe  rest  of  mankind,  not  only  that  they  are  incapable  of  such  investi- 
gations, but  that  their  opinions,  their  testimony,  and  even  their  oaths 
are  not  entitled  to  claim  a  feather's  weight  before  the  self-created  tri- 
bunal of  which  Dr.  Carpenter  is  tbe  authoritative  mouth-piece. 

The  magniloquent  insolence  of  such  a  proclamation  would  be 
amusing  enough,  even  if  Dr.  Carpenter  were,  as  he  fancies  himself,  an 
expert  of  great  skill ;  but  when  he  is  dealing  with  a  subject  of  which 
he  knows  far  less  than  thousands  of  the  most  enlightened  people,  &r 
less  than  many  men  of  science  who  are  bis  peers  in  intelligence  and 
his  superiors  in  candor  and  in  philosophic  habits  of  thought,  his  inso^ 
lent  assumptions  of  superiority  and  deQial  of  their  claims  to  veracity 
and  intelligence,  whenever  in  conflict  with  his  own  theories,  are  all 
that  his  most  unfriendly  opponent  could  desire  in  order  to  demon- 
strate his  utter  unfitness  for  the  task  which  he  has  assumed. 

Passing  by  his  ludicrous  claims  to  a  boundless  superiority  over 
contemporary  scientuts  who  do  not  follow  his  lead,  we  may  ask 
whether  be  has  any  claims  whatever  to  be  recognised  as  an  expert, 
whose  opinions  on  these  subjects  have  any  especial  value.  Eminence 
as  a  physiologist  does  not  imply  eminence  or  capacity  as  a  ])sycholo- 
gist  It  is  true,  physiology  and  psychology  are  coterminous  sciences ; 
but  until  recently  their  cultivators  have  kept  as  wide  apart  as  the  an- 
tipodes. Psychology  has  been  prosecuted  as  if  man  never  had  a  body 
(and  ultra-psychologists  do  not  admit  that  there  is  a  human  body  or 
any  other  material  existence  whatever),  while  physiology  has  been 
cultivated  in  the  same  ultra  spirit  of  nescience,  as  if  man  had  no  soul. 
So  thoroughly  does  a  feeble  or  a  narrow  mind,  in  fixing  its  attention 
on  one  object,  lose  sight  of  everything  else.  Dr.  Carpenter  himself 
has  expressly  excluded  the  soul  from  the  pale  of  science,  which  is  the 
next  thing  to  excluding  it  from  cognition,  and  one  of  the  most  recent 
voluminous  and  learned  American  works  on  physiology  excludes  it 
entirely,  and  substitutes  the  physical  action  of  the  brain,  as  follows : 
The  brain  is  not,  strictly  speaking,  the  organ  of  the  mind,  for  this 
statement  would  im}i1y  that  the  mind  exists  as  a  force,  indcpdidently 
of  the  bndn;  but  the  mind  is  produced  by  the  brain^ubstance 
(Flint's  **  Physiology  of  Man,"  Nervous  System,  p.  327). 
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Thus  physiologiflts  generally  regard  mind  as  purely  phenomenal — 
as  Bometbing  holding  the  same  relation  to  the  brain  as  music  to  the 
violin,  when  the  violin  plays  itsell  If  tlie  relations  of  the  brain  to 
paralysis  or  to  digestion  are  under  consideration,  such  physiologists 
may  be  recognized  as  experts ;  but  when  its  relations  to  a  soul  of 
wNicb  they  know  nothing  are  under  consideration,  we  may  very  prop- 
erly say  to  them,  ^  Ke  mtor  ultra  erepidom,^ 

Of  course,  materialists  cannot  deny  that  mental  phenomena  exist, 
but  to  them  they  are  simply  the  phenomena  of  matter.  Dr.  Carpen- 
ter may  even  admit  the  existence  of  a  soul  beyond  the  pale  of  science 
— ^a  quiddity  as  distinct  from  the  real  soul  as  Spencer's  ^'Unknow- 
able is  from  any  conception  of  a  God.  Practically  speaking.  Dr.  Car- 
penter is  entirely  in  harmony  with  other  materialists. 

Hen  of  scientific  culture,  who  have  spent  a  considerable  portion  of 
their  lives  in  practical  investigation  and  familiarity  with  the  facts  of 
mesmerism,  spiritualism,  and  other  psycho-physiological  sdenees,  are 
experts  in  the  highest  sense  of  that  term,  and  can  but  smile  at  the 
insolence  of  those  who,  never  having  made  a  successful  experiment  on 
those  joint  operations  of  the  soul  and  body  which  constitute  mes- 
meric, spiritual,  and  other  sciences,  nevertheless  claim,  as  Dr.  Carpen- 
ter does,  to  be  recognised  as  the  oracle  in  matters  of  which  his  igno- 
rance is  both  pitiable  and  ludicrous,  having  never,  by  his  own  confession, 
witnessed  any  of  the  innumerable  iSscts  demonstrating  an  extra-mate- 
rial agency,  which,  during  the  whole  of  the  present  century,  have  been 
accumulated  and  diflbsed  in  all  civilized  countries,  and  among  their 
foremost  thinkers.  His  position  is  precisely  that  of  the  principal  Pro- 
fessor of  Philosophy  at  Padua,  who  refused  to  look  through  Galileo^ 
telescope,  and  continued  to  teach  the  old  theories.  Nay,  far  worse: 
he  not  only  refuses  to  see  what  is  open  to  all  men,  but,  as  Horkey  wrote 
against  Galileo,  wlule  refusing  all  fair  investigation,  and  thus  furnished 
an  example  to  point  a  moral  '*  for  posterity — an  example  of  the 
power  of  dominant  ideas  in  a  bigot — Dr.  Carpenter  repeats  the 
same  performance  amid  the  higher  enlightenment  of  the  present  age, 
with  a  perversity  and  hostility  of  purpose  which  were  never  surpassed 
by  the  blind  votaries  of  Aristotle.  And  as  Horkey  detected  the  trick 
in  Galileo's  telescope  which  made  stars  by  reflected  light,  Dr.  Car- 
penter too  detects  fallacies  in  the  experiments  of  Prof.  Crookes,  whose 
temperate  and  candid  reply  places  him  in  even  a  worse  position  than 
that  of  Martin  Horkey.   (See  Nineteenth  Century  for  July.) 

In  a  question  of  the  existence  of  certain  facts,  the  honest  witness 
who,  without  prepossession,  investigates  and  follows  up  the  facts 
wherever  tboy  are  visible,  is  competent  to  instruct  us;  but  he  who 
carefully  avoids  coming  into  close  contact  with  the  facts,  and,  whUe 
maintaining  his  mind  in  undisturbed  ignorance,  feasts  upon  second- 
hand gossip  and  stale  calumnies,  which  he  retails  with  delight,  is  hard- 
ly entitled  even  to  a  nod  of  recognition  among  honest  inquirers. 
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When  Home  was  in  Englaudf  and  gentlemen  of  QDimpeachable  ve- 
rmoity  and  superior  intelligence  saw  him  lifted  from  the  floor  by  an 
entirely  inyisible  power,  why  would  not  Dr.  Carpenter  witness  sach 
an  oconnenoe  ?  When  Siade  was  in  England,  of  whom  gentlemen  of 
intelligence  say  that  when  a  pencil  was  placed  between  two  clean 
slates  iisstened  together,  which  were  left  in  fall  view  of  spectators  in 
broad  daylight  lying  on  the  table,  messages  were  written  on  the  in- 
side of  the  slates,  of  a  highly  intelligent  and  appropriate  character, 
why  did  Dr.  Carpenter,  if  he  possessed  the  sentiments  of  honor  and 
love  of  trnth  which  mankind  generally  recognise  as  commendable, 
refuse  to  make  the  simple  and  brief  investigation  which  wonld  have 
determined  in  an  hoar  whether  his  theories  and  his  stale  calamnies 
had  any  foandation  or  not  f 

The  trnth  is.  Dr.  Carpenter  and  men  of  his  character  care  mainly 
for  their  own  personal  infallibility :  they  seek  only  the  vindication  of 
their  own  theories,  p^  r  fa*  ei  ne/cu,  and  do  not  approach  an  experi- 
mental test  nnless  they  are  permitted  to  interfere  and  dictate  some 
method  of  conducting  experiments  to  hinder  or  delay  their  progress. 
Bat  when  a  simple  experiment  is  proposed  which  cannot  be  intermed- 
dled with,  and  which  is  completely  and  forever  decisive,  snch  as  the 
levitation  of  a  table  or  a  man  to  the  ceiling,  no  one  being  in  contact 
with  the  lifted  object,  or  the  production  of  writing  upon  the  interior 
of  two  clean  slates  which  the  inquirer  brings  himself,  firmly  secured 
together,  the  pretentions  dogmatist  is  very  careful  to  keep  out  of 
reach,  no  matter  how  he  may  be  importuned  or  challenged.  He  gen- 
erally fortifies  himself  with  a  few  contemptuous  phrases  and  a  detei^ 
mination  to  see  nothing  of  the  marvelous. 

The  public  tliat  employs  and  patronizes  men  of  science  lias  a  right 
to  expect  from  them  fidelity  to  truth  and  viorilancc  in  seeking  it — not 
cunning  in  evading  or  skill  in  cahiinni:i(ing  trno  <liscoveries,  followed 
by  contemptuous  negK-et  when  their  elaims  liave  Vn'cn  demonstrated. 
Such  is  the  course  pursued  by  some  toward  all  discoveries  in  w  liieh 
psychic  powers  are  involved.  There  is  a  fossilized  Juatrrialism  in 
many  minds,  which  lias  become  a  matter  of  blind  froling,  utterly  irre- 
spective of  facts  or  science,  against  which  it  is  vain  either  to  r*  ason 
or  to  offer  facts.  In  the  last  resort  the  skeptic  declares,  "1  wouldn't 
believe  it  if  I  saw  it  myself." 

Of  this  vieions  state  of  feeling,  producing  an  inrnpacity  to  n  ason 
correctly  on  certain  subject^,  we  need  no  better  example  Than  Dr. 
Carpenter  himself,  as  exhibite<l  in  tliis  /»',>,■/, >/rr  of  one  hundred  and 
fifty-eijrht  pages,  the  substance  of  which  may  be  condensed  into  four 
propositions : 

1.  History  exhibits  a  i^reat  deal  of  folly,  superstition,  and  ii^no- 
rance,  and  a  great  many  ])reposterous  narratives  of  witchcraft  and 
silly  miracles,  attested  by  many  witm  sses  :  thfrffore^'m  the  ])rescnt 
enlightened  age,  human  testimony  is  of  no  value  when  it  atfirms  any- 
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thing  out  of  the  usual  courge  of  Nature  (as  observed  by  Dr.  Carpen- 
ter), and  tlie  scientitir  testimony  of  Profs.  Crookes  and  Wallace  (rein- 
forced ))y  that  of  eminent  men  and  women  in  Great  Britain,  France, 
Germany,  Spain,  Italy,  and  tlie  United  States,  whose  numbers  and 
moral  and  intellectual  caj)aeity  would  outweigh  any  lioyal  Society  or 
French  Institute),  is  of  no  more  value  than  the  most  fanciful  medi:fval 
legends  of  Catholic  saints,  which  science  does  not  eondesci-nd  to  notice. 

'2.  Some  individuals  can  be  brought  by-  a  projjcr  operator  into  a 
waking  mesmeric  condition  of  passive  credulity  and  obedience  to  the 
voice:  therefore  ym  should  believe  et'cryAot/y  liable  to  this  condition, 
and  believe  nothing  that  anybody  tells  us  which  is  different  from  the 
usual  course  of  Nature,  as  Dr.  Carpenter  under^tatids  it. 

3.  The  usual  course  of  Nature  under  our  own  observation — we  beg 
j)ardon,  iJr.  Carpcnter^s  observation — is  nil  of  irhich  Nature  isca/xibie, 
and  no  new  laws  or  agencies  which  Dr.  Carpenter  does  not  know  are 
to  be  expected  or  developed  by  investigation.  Whoever  asserts  that 
any  such  laws  or  agencies  exist,  is  to  be  regarded  as  a  liar  or  a  victim 
of  liallucination  ;  and,  in  fact,  the  chief  phenomena  of  mesmerism  and 
spiritualism  have  been  discovered  to  be  cheats. 

4.  Mesraer  advanced  certain  preposterous  and  unscientific  preten- 
sions ;  certain  mesmeric  operators  have  made  failures ;  and  Dr.  Car- 
penter affirms  that  he  has  several  times  failed  to  discover  any  clairvoy- 
anoe  in  celebrated  clairvoyants,  and  has  detected  some  pretenders  to 
clairvoyance  as  impostors:  therefore,  mesmerism  is  a  delusion. 

It  is  difficult  to  treat  such  a  mass  of  absurdity  and  misstatement 
with  the  gravity  and  courtesy  appropriate  to  scientific  discussion. 
When  a  dogmatic  adult  insists  on  proving  to  us  that  the  earth  is  en- 
tirely flat,  he  takes  rank,  as  a  first-class  bore,  with  Dr.  Caqienter; 
and  the  only  method  of  disposing  effectively  of  such  nuisances  is 
that  adopted  by  Mr.  Alfred  R.  Wallace — a  heavy  wager  to  be  set- 
tled by  actual  measurement  of  a  portion  of  the  earth's  surface.  If 
Dr.  Carpenter  had  courage  enough  to  emlure  the  wager-test,  he 
too  might  receive  his  guieiua  from  Mr.  AVallace.  l^ut  there  is  no 
hope  of  that;  the  large  reward  offered  in  England,  to  any  one  who 
will  produce  certain  spiritual  phenomena  hy  physical  means,  will  never 
be  called  for. 

The  first  proposition  may  pass  for  what  it  is  worth.  If  there  are 
any  who  agree  with  Dr.  Carpenter  in  hia  assumption  that  the  supei^ 
stitious  tales  of  an  ignorant  age  are  as  worthy  of  credence  as  the 
elaborate  investigations  of  the  moBt  distinguished  scientists — men 
whose  testimony  would  be  decisive  in  any  court  of  justice  where  life 
was  at  stake— it  is  not  worth  while  to  reason  with  t/iem.  The  as- 
sumption of  Dr.  Carpenter  is  slanderous  against  his  distinguished 
scientific  opponents ;  but  its  extreme  eilUness  renders  it  entirely  harm- 
less to  any  but  himself.  The  same  argument  would  destroy  the  credi- 
bility of  medical,  surgical,  and  physiological  works  of  to-day,  because 
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the  medical  reoorda  of  former  times  contain  much  that  id  absurd  and 
incredible. 

The  second  propositiou  is  but  little  better  than  the  first.  There  is 
an  unfortunate  devel()j)nK'nt  of  brain  which  makes  or  marks  the  con- 
stitutional and  invurahh  bigot,  to  wliom  bigotry  is  philosophy.  The 
Italian  philosophers  who  denounced  Galileo,  and  the  French  })hysicians 
who  laughed  at  Harvey,  were  as  unsuspicious  of  their  own  nuMital  de- 
IVcis  as  Dr.  Carpenter.  Could  anything  but  tlie  blinding  impulse  of 
bigotry  induce  a  man  of  great  intelligence,  age,  and  experience,  to 
confound  possibility  with  certainty  in  tl)is  ridiculous  manner  —  to 
affirm  that  because  certain  individuals  can  be  mesmerized  in  the 
American  manner,  wide  awake,  but  passive  creatures  of  the  operator's 
voice,  therefore  we  should  consider  all  mm  liable  to  this  condition, 
and  treat  all  testimony  that  contravenes  our  opinions  of  the  course  of 
Nature  as  the  testimony  of  helpless  mesmeric  subjects?  i3y  an  exact 
parity  of  reasoning  we  may  say  certain  individuals  in  every  cum- 
munity  have  committed,  or  might  commit,  murder :  therefore,  when- 
ever we  fiutl  any  one  dead,  and  do  not  know  how  he  died,  we  may  as- 
sume that  tlie  men  or  women  who  were  in  his  vicinity  murdered  him. 

But  suppose  Dr.  Carpenter  should  witness  a  case  of  levitation,  and 
have  the  honesty  lo  report  what  he  saw,  shall  we  then  liold  him  to  be 
either  a  mesmerized  dupe  or  a  confederate  knave — wliich  woidd  lie 
prefer  to  be  called?  Dr.  Carpenter  may  he  sincere,  but  he  s])eaks 
quite  reverentially  of  the  Scriptures,  although  by  his  own  declarations 
he  must  regard  their  miracles  as  slianis  which  had  never  been  exposed 
by  a  learned  expert;  and  their  spiritual  i)heuoaiena,  so  analogous  to 
those  of  the  present  day,  as  base  impostures. 

The  third  proposition,  considered  as  a  work  of  art,  is  an  ingenions 
compound  of  evil,  on  which  his  satanic  majesty  might  smile  in  grim 
approbation.  Dr.  Carpenter's  language  is  as  follows:  "  My  conten- 
tion is,  that  wlu  re  apparent  departures  from  them  [the  laws  of  Nature] 
take  place  througli  iiuman  instrumentality,  we  are  justified  in  assum- 
ing in  the  first  instance  either  fraudulent  deception,  or  unintentional 
«c//-deception,  or  both  combined — until  the  absence  of  either  shall 
have  been  proved  by  every  ooDceivable  test  that  the  sagacity  of 
skeptical  experts  can  <levise.'* 

As  for  himself,  he  atiirnis  that  he  has  "no  other  theory  to  supi>ort 
than  that  of  the  well-a<eertained  laws  of  Nature  ;  "  and  further,  that 
**it  is  quite  legitimate  for  the  inquirer  to  enter  upon  this  study  with 
that 'prepossession' in  favor  of  the  ascertained  and  universally-ad- 
mitted laws  of  Nature  which  believers  in  spiritualism  make  it  a 
reproach  against  men  of  science  tliat  they  entertain." 

If  this  be  a  true  and  honest  statement  of  the  case,  there  is  no  case 
in  court  for  discussion :  Dr.  Carpenter  is  a  philosopher,  and  the 
spiritualists  are  hopeless  fools.  By  what  muddled  process  of  thought 
he  could  bring  himself  to  make  such  a  statement,  we  need  not  inquire. 
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There  is  not  :i  scientific  Bpiritualist  who  would  not  rcjtudiatc  the 
statement  as  calumnious.  If  the  laws  of  Nature  can  be  violai«'(l,  iIutc 
is  no  absurdity  or  chimera  which  is  not  admissible;  but.  instratl  <»t 
believing  this  possible,  spiritualists  arc  the  foremost  of  all  men  in  in- 
sisting on  the  univt-rsal  iuviolability  of  all  the  laws  of  Nature,  ex- 
tending their  infrangil)le  i»o\ver  not  only  over  all  physical  phenomena, 
but  throughout  the  equally  extensive  psychic  realm  (in  spite  of  all 
metaphysical  s})eculations  to  the  contrary) — an  extension  which  Dr. 
Carpenter  has  not  aftirmed  himself. 

Dr.  Carpenter  j»resiuius  that  liberal  thinkers  must  be  at  war  with 
the  laws  of  Nature,  because  fu'  thinks  those  laws  incompatible  with 
the  new  phenomena.  The  obfuscation  of  his  mind  is  the  same  which 
has  characterized  narrow-minded  bigots  in  all  ages.  The  narrow- 
minded  man  cannot  conceive  two  widely-different  trutlis  at  once,  and 
perceive  their  harmonies:  he  adopts  oae  with  zeal,  and  rejects  the 
other  firmly,  because  he  thinks  them  incompatible.  Narrow-minded 
men  are  of  course  bitter  partisans,  and  the  great  majority  of  mankind 
from  defective  brains  and  irrational  education  see  only  one  aspect  of 
truth,  and  reject  all  others. 

Dr.  Carpenter  sees  no  truth  in  mesmerism, and  Baron  Dupotet  sees 
no  reliable  truth  in  medicine;  Hahnemann  rejected  the  entire  accumu- 
lations of  allopathy,  and  the  old  school  indignantly  rejected  Hahne- 
manirs  discoveries  as  nonentities.  A  doctor  who  administers  three- 
grain  pills  will  not  tolerate  homoeopathic  pellets;  and  he  who  has  dis- 
covered that  infinitesimals  will  cure  is  often  equally  intolerant  of  the 
three-grain  pills:  and  so  they  call  each  other  quacks  and  impostors, 
in  the  same  spirit  in  which  Dr.  Carpenter  aasails  those  who  see  more  of 
the  truth  than  himself,  and  are  equally  interested  in  psychic  and 
physical  facts.  How  long  shall  it  be  before  the  "sundval  of  the 
fittest,'*  or  the  improyement  of  education,  shall  gtre  us  a  generation 
with  brains  enough  to  entertain  two  ideas  at  once? 

The  difficulty  of  Dr.  Carpenter  and  all  other  narrow-minded  people 
lies  in  the  poverty  of  their  conceptions.  They  have  no  idea  that  it  is 
possible  for  Nature  to  show  her  powers  in  any  new  way  to  which  they 
are  unaccustomed.  Hence,  the  ascent  of  a  biUloon  seemed  miraculous 
to  the  ignorant  peasants,  who  took  it  for  the  work  of  the  devil ;  and 
the  formation  of  a  solid  block  of  ice  from  water  was  a  similar  viola- 
tion of  Natnre*s  laws  to  the  Asiatic  despot,  who  felt  justified  in  treat- 
ing the  traveler  as  a  liar  who  told  him  of  it.  Had  Dr.  Carpenter  been 
his  prime-minister,  the  traveler  might  have  fared  worse. 

There  is  no  better  evidence  of  philosophic  imbecility  than  a  senti* 
ment  of  the  all-sufficiency  of  our  present  meagre  knowledge  of  Nature. 
The  proposition  of  Dr.  Carpenter  that  all  new,  marvelous  facts  shall  be 
treated  as  impossibilities,  and  the  witnesses  who,  without  any  other 
motive  than  the  love  of  truth,  attest  them  at  tbe  expense  of  their  own 
popularity,  shall  be  treiled  as  impostors  (which  means,  made  personally 
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infamous  and  consigned  to  the  mercies  of  antiquated  laws),  embodies 
all  the  impulses  of  stolid  ignorance  and  malignity  which  have  in  past 
ages  warred  against  science  and  innovation  by  prisons  and  by  death- 
penalties. 

Every  great  discoverer  introduces  something  to  human  knowledge 
ditiferent  £rom  the  nsoal  understanding  of  Nature,  and  is,  therefore,  by 
the  Carpenterian  rule,  a  fit  subject  for  persecation.  The  rigorons  ap- 
plication of  this  principle  wouM  check  progress  by  a  war  upon  the 
greatest  benefactors  of  mankind — those  who  lead  them  into  essentially 
new  ideas  of  Nature.  The  rule  is  therefore  tkoroxtghly  satanic  in  its 
moral  aspect,  while  in  its  intellectual  character  it  is  thoroughly  stolid, 
being  a  declaration  of  war  against  the  increase  of  knowledge  in  certain 
directions  forbidden  by  the  bull  of  the  materialist  ic  pope. 

CSonsidered  as  an  appeal  to  that  great  tribunal,  the  public,  this  little 
▼olume  is  an  extraordinary  piece  of  insolence— *what  would  be  called 
at  any  judicial  tribunal  a  flagrant  contempt  of  court,  entitling  the  ap- 
plicant to  summary  dismissal  and  punishment.  Dr.  Carpenter  not  only 
pronounces  the  public,  to  whom  his  book  is  an  appeal,  incompetent  to 
decide,  virtually  telling  erery  reader  that  he  has  no  right  to  an  opinion 
on  what  he  has  seen  until  Dr.  Carpenter  (or  some  one  whom  he  recog- 
nizes as  a  colleague)  has  told  him  what  to  think ;  but  he  assumes,  like 
ft  *' border-ruffian,"  to  expel  every  witness  from  court  who  testifies 
differently  from  himself.  No  matter  how  pure  the  character,  or  how 
lofty  the  intelligence,  if  they  disagree  with  him  they  are  falsifiers ;  but, 
as  to  all  who  agree,  their  testimony  is  valuable,  no  matter  how  con- 
temptible its  source. 

It  is  pitiable  to  see  a  gentleman  of  Dr.  Carpenter's  standing  repro- 
ducing the  obsolete  trash  which  public  intelligence  had  buried  in 
oblivion.  The  toe-joint  and  knee-jouit  theory  of  rappings  was  speedily 
exploded  in  America,  and  has  scarcely  been  heard  of  for  twenty  years. 
Rappings  have  occurred  in  thousands  of  families,  in  spite  of  their  in- 
credulity, and  compelled  them  to  recognise  an  invisible  power  which 
acts  sometimes  with  force  sufficient  to  break  furniture,  and  to  be  heard 
at  considerable  distances.  As  Dr.  Carpenter  manifests  a  remarkable 
ignorance  of  the  progress  and  present  status  of  spiritualism,  it  is 
probable  he  does  not  know  that  the  joint-rapping  certificate  to  which 
Mrs.  Culver's  name  was  attached  was  refuted  immediately  after  its  pub- 
lication. The  ikmees  she  describes  never  occurred  at  all,  Catharine 
Fox  being  at  that  time  seventy  miles  distant  at  Auburn.  How  un- 
manly, how  much  like  a  malignant  village  gossip,  in  Dr.  Carpenter  to 
dig  up  decomposed  slanders,  when  the  lady  concerned,  now  Mrs. 
Jencken,  was  in  London,  and  he  might  at  any  time  have  satisfied 
himself  in  an  hour  of  the  reality  of  true  spirit-sounds  and  other 
phenomenal 

Throughout  his  long  career,  Dr.  Carpenter  has  kept  himself  willfully 
ignorant  of  mesmeric  and  spiritual  focts,  which  are  easier  of  access 
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than  almost  any  oilier  scienlitic  plieiiomeiia.  lie  has  reproduced  the 
career  of  Horkey  with  remarkable  fidelity.  Xo  sincere  inquirer  has 
ever  failed,  if  he  made  proper  eftorts,  to  obtain  evidence  of  an  active 
intclligeiu'f  which  is  not  material.  In  my  first  interview  with  a  ine- 
iliuiii,  over  twenty-live  years  ago,  loud  Bounds — not  raps,  but  sounds 
like  tlie  creaking  of  a  wooden  mill — were  freely  produced  at  request  in 
a  small  uncovered  table  in  our  jtarlor,  when  no  person  was  in  contact 
witli  it  or  within  three  feet  of  it.  On  making  careful  examinations,  the 
sounds  appeared  to  be  devi'loped  in  the  loose  marble  slab  wliich  con- 
stituted its  top,  and,  by  feeling  the  slab  on  both  sides,  I  could  locate 
the  suund  an<l  vibration  with  great  accuracy  in  its  centre.  When  no 
one  was  touching  the  table,  it  was  held  down  by  the  spirit-j)Ower, 
w  hen  requobted,  with  a  iorce  which  I  estimated  at  twenty  pounds  in 
lilting  it. 

But  it  is  entirely  useless  to  mention  any  such  facts  to  bigots  of  the 
Carpenter  class,  or  to  sustain  them  by  any  amount  of  testimony;  for 
to  them  all  testimony  is  worthless  concerning  anything  outside  of 
the  iimit  which  Dr.  Carpenter  has  marked  oft'  with  a  grand  Cardinal 
Richelieu  ftourish,  as  the  impassable  limit  where  inqoiry  must  halt  and 
vituperation  begin. 

Great  is  the  power  of  the  speculative  scientific  dogmatism  which 
enabled  Dr.  Carpenter  to  show  in  his  ^'  Physiology"  that  one  hundred 
pounds  of  starch  would  support  the  life  of  a  savage  as  long  as  four 
hundred  pounds  of  venison  or  other  game  (Chapter  VIL  Of  Food  and 
the  Digestive  Prooess),  although  it  would  be  as  difficult  to  convince 
the  nnacientific  savage  that  such  an  opinion  is  preferable  to  experi- 
ence as  to  convince  Crookee,  Wallace,  Flammarion,  IIare,orevcn  Vic- 
tor Hugo,  that  Dr.  Carpenter's  cpiniotu  are  preferable  to  their  own 
careful  observations. 

Worthless  as  this  book  seems  as  an  argument,  and  amusing  as  it  is 
to  those  at  whom  it  is  aimed,  it  has  some  power  for  mischief-— the 
power  of  a  demoralizuig  easompfe— the  power  of  position  and  reputation 
in  giving  a  qnau-respectability  to  that  which  is  philosophically  silly 
and  ethically  corrupt.  The  most  demoraliidng  influence  which  pro- 
ceeds from  a  thoroughly  depraved  society  is  the  doctrine  that  all  men 
are  knaves  or  fools,  to  which  Dr.  Carpenter  has  given  his  active  co- 
operation— saving  only  a  few  self-styled  experts"  from  this  satanic 
maxim,  ffis  unfair  example  is  corrupting  to  scientific  literature.  The 
vast  amount  of  mesmeric  facts,  which  could  scarcely  be  summarised 
and  classified  in  the  limits  of  his  book,  has  been  carefully  ignored,  and 
his  readers  would  not  suspect  their  existence,  if  dependent  on  him  for 
information.  Yet,  as  he  is  such  a  stickler  for  the  scientific  qualifica- 
tions of  witnesses,  why  could  he  not  even  aUude  to  the  testimony  of 
Prof.  Agassis,  who  ranks  before  the  world  ai  least  as  high  as  himself? 
Prof.  Agassis  was  thoroughly  mesmerised  by  the  Rev.  O.  H.  Towns* 
hend,and  his  letter  deecribing  his  sensations  and  condition  during  tiie 
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process  (February  22,  is  published  in  Towusheud^s  "Facts  iu 

Mesmerism.'* 

As  the  limits  assigned  this  essay  (1<>  not  admit  a  comj)K'te  review 
of  this  little  book,  it  may  now  be  dismiss  d,  but  not  to  oblivion,  tor  it 
is  destined  to  survive  all  other  writings  ol"  l)r.  C  arpenter,  and  to  be 
remembered  as  long  as  Horkey's  letter  against  (ialileo.  Posterity 
will  be  anmsed  to  think  that  Whately's  "Historic  Doubts"  eoncern- 
ing  the  existence  of  Napoleon  Bonaparte,  written  fur  anmsement, 
were  more  tlian  matched  by  Carpenter's  doubts  of  the  existence  of 
any  mesmeric  or  spiritual  facts,  written  in  all  the  earnestness  of 
a  dogmatic  and  infallible  philosophizer.  In  the  struggle  between 
stiibl»om  vituperative  materialiBm  and  comprehensive  science,  the 
battle-ground  is  at  the  psycho -physiological  junction  of  the  two 
worlds.  MaDy  belonging  to  both  the  Bpiritual  and  the  material  world, 
cannot  be  properly  studied  except  M  a  psycho-physiological  being, 
and  those  who  refuse  to  do  this  simply  ignore  anthropology*  The 
effort  of  ultra- bigoted  materialists  is  to  exclude  all  agencies  not 
thoroughly  material — all  that  is  intermediate  between  the  psyohic 
and  the  physiological — to  onish  its  students  and  teachers  by  per- 
aonal  or  professional  ostracism  and  accosations  of  lying  knavery 
and  hallucination.  The  malignity  of  the  attacks  is  soffioient  proof 
that  they  do  not  originate  in  the  love  of  science  or  of  truth,  even  if 
they  were  not  often  distinguished  by  mendacity,  the  mildest  example 
of  whioh  is  the  late  assertion  of  Dr.  Forbes  Winslow,  of  London,  that 
*'thi8  form  of  delusion"  (spiritoalism)  ^is  very  prevalent  in  America, 
and  the  asylums  contain  many  of  its  victims ;  nearly  10,000  persons 
having  gone  insane  on  the  subject  are  confined  in  the  public  asylums 
of  the  United  States."  This  is  quite  a  fair  example  of  the  trtaJ^ineu 
of  the  majority  of  the  statements  on  that  side  of  the  question.  The  fact 
is,  however,  that  the  published  reports  of  our  fifty-eight  insane  asy- 
lums show  but  412  from  religions  excitement,  which  is  less  than  two 
per  cent,  of  the  whole  number,  and  but  59  from  spiritualism,  which  is 
twenty-six  hundredths  of  one  per  cent,  of  the  whole  number  in  these 
asylums  (S8,888). 

Dr.  Carpenter  and  the  majority  of  physiologists  prefer  to  culti- 
TSte  physiology  as  a  purely  material  science,  and  reduce  man  as  nearly 
as  possible  to  a  chemical  and  dynamic  apparatus.  I  have  preferred 
to  ctdtivate  physiology  in  a  more  philosc^hic  way,  recognizing  the 
eternal  man  who  inhabits  the  body,  as  well  as  the  transient  physical 
form,  and  discovering  a  new  class  of  facts  which  render  our  chemi- 
cal and  anatomical  physiology  far  more  philosophic  and  intelligible. 
What  a  blind  groping  in  the  dark  rigidly  materialistic  physiology 
appears  to  one  who  has  gained  that  foil  knowledge  of  our  complex 
constitution  which  constitutes  our  anth /oj oology  f  I  do  not  mean  by 
this  that  mesmerism  and  spiritualism  combined  with  mechanical  phys- 
iology constitute  anthropology :  far  from  it.  Both  mesmerism  and  spir- 
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itnalirai  are  ricli  but  empirieal  eoUeotioiiB  of  fkets,  in  which  there  is 
a  large  amount  of  nuiterial,  bnt  very  little  that  can  he  called  philoso- 
phy or  satisfactory  science. 

Anthropology  is  established  by  investigating  the  centre  of  man's 
existence — ihe  seat  of  his  conscious  life — ^the  brain,  in  which  ihe  spir- 
itual comes  into  contact  with  the  physical,  and  is  subject  to  analogous 
laws.  Ill  this  theatre  of  their  joint  action  both  may  be  studied,  ami  we 
may  tind  tliat  |>hilosoj)liy  for  which  the  world  has  so  long  been  looking 
in  vain,  whicli  nhall  comprehtiid  the  entire  scope  of  human  existence. 

As  one  of  these  numerous  psycho-j>liysioIogical  discoveries  which 
are  receiving  daily  confirmation  from  patliology,  from  autopsies,  and 
from  Dr.  Ferrier's  interesting  experiments,  I  would  very  briefly  allude 
to  i/t<ycJi<>}>i(  fry,  a  few  experiments  in  wliich,  if  rightly  conducted, 
woiihl  dissipate  the  entire  fabric  of  physiological  materialism.  The 
discovery  of  psychometry  and  the  introduction  of  the  word  l>y  myself, 
thirty-four  years  ago,  have  made  it  (piite  familiar  to  liberal  minds 
througliout  tlie  United  States,  and  to  some  extent  abroad. 

The  initial  facts  which  I  discovered  in  1841,  that  all  who  have  a 
high  development  of  sensibility  are  capable  of  ft  t  ling  the  influence  of 
any  substance  held  in  the  hands,  even  to  the  extent  of  perceiving  its 
taste  as  well  as  its  medicinal  eflfects,  led  to  far  more  marvelous  de- 
velopments. The  su|)pos!ti(>n  of  materialism  has  always  been,  that 
when  medicines  afTect  the  body  from  contact  with  the  exterior,  an 
appreciable  quantity  of  the  substance  must  have  been  absorbed  into 
the  circulation.  Against  this  tin  ory  I  guarded  by  placing  the  medi- 
cines in  an  enveloj)e  of  paper,  which  prevented  contact  with  the  cuticle, 
and  concealed  the  nature  of  the  substance  from  the  knowledge  of  the 
subject  of  the  experiment.  In  making  such  experiments  I  found  that 
from  twenty-five  to  thirty  per  cent,  of  the  persons  tried  could  realize 
distinct  medicinal  effects,  corresponding  to  the  nature  of  the  medicine. 
In  one  of  my  collegiate  classes  of  medical  students  (in  1840,  some  of 
whom  have  since  occupied  honorable  public  positions),  the  eflects  were 
distinctly  recognized  by  forty-three,  whose  statement  was  published  at 
the  time.  These  eiVocts  would  begin  in  the  hand,  ascend  the  arm  to 
the  head,  and  rapidly  diffuse  over  the  whole  body. 

If  the  materialist  supposes  that  the  substance  passed  through  the 
dry  paper  to  the  dry  hand,  through  its  unbroken  cuticle  and  up  the 
arm,  I  would  ask.  How  long  would  it  take  for  twenty  grains  of  tartar- 
emetic  or  of  quinine  to  be  exhaled  through  the  paper  ?  I  am  not  aware 
that  such  snbstanoes  when  dry  are  ever  materially  diminished  in 
weight  by  being  kept  in  dry  paper. 

Omitting  other  associated  facts  and  philosophy  for  want  of  space, 
I  pass  on  to  the  consummation,  that  persons  who  realise  wUhfaeUUy 
these  medical  impressions  can  also  realize  ptyekio  impressions  of  the 
most  subtle  character,  in  such  a  manner  as  to  dissipate  all  doubt  of 
the  reality  of  this  wonderful  power.   A  manuscript  from  any  source 
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retains  in  itself  a  subtle  ]>sy<"ho-j)hyRiological  emanation  characteristic 
of  its  writer;  and  an  impressible  person  with  a  fair  endowment  of  the 
psychometric  faculty,  to  *uch  an  extent  as  we  would  find  in  j)erl)ap8 
one  person  in  twenty, or,  in  some  sout hern  communities,  one  ]»erson  iu 
five,  is  ca[)able  of  feeling  the  entire  mental  and  physical  intlucnce  of 
that  person  as  perfectly  as  if  in  contact  with  liiniself,  and  describing 
the  individual  as  he  was  at  the  time  of  writing — his  entire  mental  and 
physical  condition.  When  there  is  a  high  endowment  of  the  psycbo- 
metric  faculty,  the  descriptions  of  characters  made  in  this  way  are 
more  subtly  accurate  than  those  from  any  other  source,  and  the  sym- 
pathetic impression  of  the  ])hysical  condition  is  so  vivid  as  to  develop 
in  the  psychometor  the  pains  and  morbid  conditions  of  the  writer. 

In  the  proper  performance  of  the  experiment,  the  psychometer  is 
not  allowed  even  to  see  the  manuscript,  which  is  used  by  placing  it 
on  the  centre  of  his  forehead;  nor  is  he  assisted  by  leading  questions. 
It  sometimes  happens  that,  if  the  character  described  be  one  with  which 
the  psychometer  is  familiar,  he  will  finally  be  able  to  recognisse  it,  and 
tell  the  name  of  the  writer  by  the  identity  of  the  character.  For  exam- 
ple, whUe  writing  this  article  yesterday,  a  lady,  of  considerable  Intel- 
lectnal  reputation  and  elevation  of  character,  came  in,  whom  I  knew  to 
possess  fine  psychometric  powers.  Thinking  that  I  might  make  a  suit- 
able experiment  upon  her  for  the  illustration  of  my  subject,  I  selected 
one  of  my  autographs,  and  requested  her  to  give  me  an  example  of  her 
powers.  She  knew  not  what  autographs  were  in  my  posses-sion,  and 
was  not  allowed  a  view  of  the  manuscript,  which  was  placed  on  her 
forehead  without  being  seen,  and  without  the  slightest  hint  or  suspi- 
cion of  its  nature.  In  a  few  moments  (holding  it  to  her  forehead  by 
her  fiDger)  she  manifested  great  mental  excitement,  and  described  a 
character  of  unusual  grandeur  and  moral  elevation.  She  felt  like  a 
great  leader  to  whom  multitudes  were  looking  up— a  man  of  com- 
manding  stature,  of  immovable  firmness  and  strength  of  character, 
and  the  loftiest  philanthropy.  She  could  hardly  refrain  from  rising 
up  and  striding  over  the  floor,  from  intense  excitement.  After  giving 
a  forcible  description  of  the  character,  she  said  she  was  sure  it  must  be 
General  Washington,  as  it  corresponded  to  her  knowledge  of  his  char- 
acter, with  which  she  was  quite  familiar.  I  then  took  the  paper  from 
her  forehead,  to  let  her  see  this  autograph,  on  which  she  had  been 
pronouncing : 

**  To  all  to  tthom  this  ttriting  shall  come. 

"Icertifyo,  that  Willijiin  M<»rir!Ui  Esquire,  commands  a  company  of  volan- 
toors  in  the  service  of  the  United  States  of  America. 

"  Givou  at  Ileftd  Qra.  at  ilorristown  thU  aith  day  of  fcbry  1777. 

"G.  Wasbonqton." 

Ever  since  my  announcement  of  this  discovery,  in  1848,  I  have 
found  it  the  most  perfect  agency  ever  devised  for  the  investigation 
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of  character,  and  it  haa  become  well  known  throaghout  the  United 

States.  There  are  as  many  as  a  score  of  practitioDen  of  pBy^ometry 
who  will  Bead  a  written  description  of  the  character  connected  witli 
any  manaaoripta  sent  them,  and  a  nnmber  of  physicians  who,  with 
great  success,  use  their  \  chometric  power  for  the  diagnoaia  of  the 
condition  of  patients  at  a  distance.  i 

But  e]q^erinient8  and  investigations  would  be  entirely  useless  if 
Dr.  Carpenter  could  succeed  in  hiB  aim  to  build  an  impassable  wall 
for  the  exclusion  of  all  essmtiaU^/  novel  trutha,  by  denying  -the  com- 
petency of  scientific  testimony  to  introdnce  new  facts  foreign  to  bis  | 
own  cramped  conceptions  of  Nature. 

To  exclude  the  multitudinous  facts  of  mesmerism,  including  the 
vast  nnmber  of  sargical  operations  and  raarveloos  cores  in  which  it 
has  been  employed  by  Dr.  Esdaile,  Dr.  Elliotson,  and  hundreds  of 
'  others  of  nnqnestionable  character — to  exclude  the  facts  of  spiritual- 
ism witnessed  by  millions,  and  tO  combine  all  the  incompatible  powers 
of  medical  and  clerical  bigotry  now,  as  the  Aristotelians  and  Romish 
priests  combined  againat  Galileo — is  a  task  in  which  his  success  will 
hardly  equal  that  of  Lactantina  in  denouncing  the  wicked  innovations 
which  asserted  the  existence  of  the  antipodes. 

THE  DECLINE  OF  PARTY  GOVERNMENT. 

Bt  PKorusoB  GOLDWIN  SMITH. 

THE  late  presidential  election  appears  likely,  in  its  results,  to 
mark  an  epoch  not  only  in  the  political  history  of  the  United 
States,  but  in  that  of  all  constitutional  countries.  la  the  person  of 
the  new  President  the  American  Goremment  has  come  out  of  party 
and  is  trying  to  be  the  goyemment  of  the  whole  nation.  Sir  Robert 
Peel  tried  the  same  thing  in  England,  though  in  hb  case  the  splen- 
did perfidy**  to  party  was  less  marked  than  in  the  case  of  GoTemor 
Hayes,  because  the  repeal  of  the  com  laws  was  not  more  essential  to 
the  interest  of  the  country,  which  it  rescued  from  death,  than  it  was 
to  that  of  the  Conseryative  party,  which  it  rescued  from  hopeless 
opposition  to  the  nation  and  from  utter  political  ruin.  Party  found  a 
dagger  with  which  to  stab  Sir  Robert  Peel.  Pk*esident  Hayes  has 
shown  himself  a  strong  man,  but  the  greatest  trials  of  his  strength 
are  still  to  come.  When  Congress  meets  he  will  have  to  contend  both 
with  the  resentment  of  the  regular  managers  of  his  own  party  and 
with  the  hostility  of  the  thorough-going  Democrats,  who  will  see 
their  opportunity  in  the  breach  between  the  President  and  the  party 
which  raised  him  to  power,  as  the  Whigs  in  1846  saw  their  opportn< 
nity  in  the  breach  between  Sir  Robert  Peel  and  the  Protectionist  sec- 
tion of  his  followers.  Supposing,  however,  that  President  Hayes,  like 
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Peel,  should  fail,  his  attempt,  like  that  of  Peel,  will  have^a 
eance  which  no  momoitary  failure  can  annul.   It  announces  the  a^-  * 
cline  of  the  party  system,  and  the  advent,  not  immediate,  perhaps,  but  * 
still  certain,  of  national  government. 

It  is  curions  with  what  implicit  faith  we  have  all  reposed  npon 
party,  as  the  normal,  permanent,  and  only  possible  mode  of  carrying 
on  a  free  constitution,  disregarding  not  only  the  objections  which 
reason  obviously  suggests  to  the  system  and  the  general  evidences  of 
its  bad  effects  on  polities  and  political  character,  but  the  facts  which 
showed  plainly  enough  that  its  foundations  were  giving  way,  and  that, 
if  this  was  the  only  basis  of  government,  government  was  likely  to  be 
soon  left  without  a  basis. 

Burke,  in  his  "Thoughts  on  the  Cause  of  the  Plresent Discontent," 
has  given  at  once  his  definition  and  his  defense  of  party : 

"Party  ig  n  body  of  mon  united  for  promotini;  by  tlieir  joint  endeavors  tho 
national  interest  upon  sotno  particnlur  j»rineipk'  in  which  they  are  all  agreed. 
For  my  part,  I  find  it  iiupo.s:si])lc  to  conceive  that  any  one  believes  in  his  own 
politics  or  thinks  them  to  be  of  any  weight  who  refuses  to  adopt  the  means  of 
having  them  redoeed  into  practice.  It  is  the  bnsinees  of  the  specnlatire  philos- 
opher to  mark  the  proper  ends  of  government.  It  is  the  bosineas  of  the  poli- 
tieisn,  who  is  the  philosopher  in  acHon,  to  find  out  proper  means  toward  tikose 
ends,  and  to  employ  these  with  effect*  Therefore  every  honorable  connection 
will  avow  it  as  their  first  parpose  to  pnrsne  every  just  method  to  put  the  men 
•vrh(»  hold  tlieir  opinions  into  such  a  condition  as  may  enable  tliem  to  carry  their 
coiiitiion  plans  into  oxceufion  with  nil  tho  power  and  authority  of  the  state.  As 
this  power  is  attached  to  certain  situations,  it  is  their  duty  to  contend  for  these 
situations.  Without  a  proscription  of  others  they  are  bound  to  pive  to  their 
own  party  the  preference  in  all  things ;  and  by  no  means,  for  private  considera- 
tion!, to  accept  any  offer  of  power  in  which  the  whole  body  is  not  inclnded ; 
nor  to  suffer  themselves  to  be  led  or  to  be  controlled  or  to  be  overbalanced,  in 
office  or  in  ooancU,  by  those  who  contradict  the  very  fundamental  principles  on 
which  their  party  is  formed,  and  even  those  npon  which  every  fair  coinu  <  tion 
ranst  stand.  Such  a  generous  contention  for  power,  cn  such  manly  and  honor- 
able maxims,  will  easily  be  distinpui^lied  from  the  mean  and  interested  struggle 
for  place  and  emolument.  Tlie  very  stylo  of  such  persons  will  serve  to  discrimi- 
nate thom  from  those  numberless  impostors  who  have  deluded  the  ignorant  with 
professions  incompatible  with  human  practice,  and  havo  afterward  incensed 
them  by  practices  below  the  level  of  vulgar  rectitude.^* 

To  form  a  rational  and  moral  basis  for  party,  to  prevent  party 
from  unking  into  faction,  the  party  leader  from  becoming  ah  im- 
postor," and  the  generous  contention  for  power"  from  degenerating 
into  a  "  mean  and  interested  struggle  for  place  and  emolument,"  there 
must  be,  as  Burke  says,  a  particular  principle  on  which  the  members 
of  the  connection  are  agreed  in  desiring  that  government  should  be 
carried  on.  Failing  such  a  principle,  party,  and  the  golden  haze  with 
which  Burke,  according  to  bis  manner,  has  surrounded  it,  vanish,  and 
leave  a  faction  or  a  void. 
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The  principle  must  not  be  a  moral  principle,  because  this  would 
imply  an  organized  opposition  to  morality  on  the  other  side,  and  the 
permanent  existence  of  an  immoral  party ;  two  parties  always  in  actWe 
existence  being  plainly  essential  to  the  working  of  the  system.  Too 
oanuot,  for  example,  have  a  party  of  purity,  because  tbia  wonld  imply, 
as  its  correlative  and  complement,  a  party  of  corruption,  and  it  would 
be  a  grotesque  arrangement  to  devote  half  your  citizens  permanently 
to  the  service  and  advocacy  of  corraptioD  in  order  to  maintain  the 
machinery  of  your  government. 

The  principle  must  be  one  of  expediency.  Parties,  in  other  words, 
must  be  dirided  by  some  question  of  policy,  about  which  honest  men 
may  differ.  And  it  must  be  a  question  of  sufficient  magnitude  to 
transcend  in  importance  all  other  questions;  of  sufficient  importance 
to  warrant  a  man  of  sense  and  a  good  citizen  in  surrendering  for  its 
sake  his  private  jiidgnu  nt  on  all  other  political  subjects  to  the  guidance 
of  the  party  leader  and  the  exigencies  of  the  party  struggle,  and  in 
(loiiii^  Ills  utmost  to  exclude  from  the  legislature  and  the  public  service 
all  men,  however  honest,  liowever  able,  however  useful  in  general  re- 
spects to  the  country,  who  do  not  agree  with  him  on  the  vital  point. 
We  need  not  use  the  invidious  term  proscription  ;  the  thing  will  be  the 
same. 

Now,  it  is  manifest,  in  the  first  plaoe,  that  the  occurrence  of  such 
qneationa  Is  exceptional,  and  not  normal;  they  can  seldom  arise  in 
fact  except  with  reference  to  some  organic  change  in  the  constitution, 
anch  as  the  transfer  of  supreme  power  from  the  crown  to  I^arliament, 
or  the  cliange  in  the  character  of  Parliament  itself,  embodied  in  the 
English  Reform  VAW  of  1832.  American  slavery  was  an  isane  of  a 
different  kind  and  of  still  more  transcendent  importance;  but  it  was 
one  lying  quite  beyond  the  pale  of  ordinary  politics.  In  normal  times 
the  occupations  of  legislatures  and  governments  will  be  mattes  of 
current  administration,  not  one  of  which  h  likely  to  form  an  issue  of 
sufficient  importance  to  swallow  up  all  the  rest  and  form  a  rational 
ground  for  the  division  of  the  nation  into  two  organized  parties  strag- 
gling each  to  place  its  leaders  in  exclusive  possession  of  the  powers 
of  the  state. 

In  the  second  place,  questions  of  expediency,  however  important, 
do  not  last  forever;  in  one  way  or  other  they  are  settled  and  disap- 
pear from  the  political  scene.  Slavery  dies  and  is  buried.  Parlia- 
mentary reform  is  carried  out  with  all  its  corollaries;  and  becomes  a 
thing  of  the  past.  What  is  to  follow  ?  Another  question  of  sufficimit 
importance  to  warrant  a  division  of  the  nation  into  parties  must  be 
found.  But  suppose  no  such  question  exists,  are  we  to  mann&ctnre 
one  ?  That  is  the  work  to  which  the  wire-pullers  devote  themselves 
in  democracies  governed  by  party,  but  the  results  seem  hardly  to  cor- 
respond to  our  notion  of  the  adamantine  basis  on  which  the  political 
edifice  is  to  rest  forever. 
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Some  astronomers  say  that  the  moon  onoe  bad  an  atmosphere,  but 
tbat  Bbe  has  exhausted  it,  and  that  she  shows  us  what  our  planet  will 
be  when,  in  the  course  of  ages,  its  atmosphere  also  shall  have  been  ex- 
hausted. The  colonies,  in  this  matter  of  party  goTemment,  may  fur- 
nish an  indication  of  the  same  kind  to  the  mother-country.  In  Canada, 
for  example,  while  New  World  society  was  straggling  to  repel  the 
intrusive  elements  of  the  old  rhginw  forced  upon  it  by  the  imperial 
oonntry,  and  to  extort  self-government,  the  parties,  though  not  alto- 
gether edifying  in  their  behavior  or  salutary  in  their  influence  upon 
popular  character)  were  at  least  formed  upon  real  lines.  But  the 
struggle  ended  with  the  abolition  of  the  'state  Church  and  the  secu- 
larization of  the  clergy  reserves.  Sinoe  that  time  there  has  been  no 
real  dividing  line  between  the  parties ;  they  have  ceased  to  be  truly 
directed  to  pubUo  otjeeta  of  any  kind ;  their  very  names  have  become 
anintelligible.  Politics  under  such  a  party  system  must  inevitably 
sink  at  last  into  an  ^interested  contest  for  place  and  emolument  ** 
carried  on  by  "impostors  who  delude  the  ignorant  with  professions 
incompatible  with  human  practice,  and  alterward  incense  them  by 
practices  below  the  leyel  of  vulgar  rectitude.**  It  is  needless  to  say 
what  efEects  an  incessant  war  of  intrigue,  calumny,  and  corruption, 
carried  on  by  such  party  leaders,  with  the  aid  of  the  sort  of  journal- 
ists who  are  willing  to  take  their  pay,  mast  produce  on  the  political 
character  of  a  community,  however  naturally  good,  and  well  adapted 
for  self-government.  Nobody  is  to  blame.  The  blame  rests  entirely 
on  the  system.  Lord  Elgin  found  &ult  with  Canadian  parties  for 
being  formed  with  reference  to  petty  objects,  not  to  great  questions. 
It  is  singular  that  so  acute  a  man  should  not  have  asked  himself  where 
the  great  questions  were  to  be  fbund*  Were  they  to  be  manufactured 
or  imported  ? 

Nothing  is  more  curious  than  the  ingenuity  with  which  new  rea- 
sons are  invented  for  old  institutions  when  the  original  reasons  have 
ceased  to  exist.  The  adyocates  of  the  party  system  in  countries  des- 
titute of  party  questions,  at  a  loss  for  rational  grounds  of  defense, 
take  a  desperate  dive  into  psychology,  and  affirm  that  all  men  are 
by  natural  tendency  either  Conservatives  or  Liberals,  so  that  the  di- 
vision of  every  community  into  two  parties  is  not  merely  a  practical 
exigehcy  of  politics  but  a  general  law  of  humanity.  In  that  case 
Nature  must  have  been  peculiarly  kind  to  certain  politicians  who  are 
furnished  with  a  double  set  of  tendencies  enabling  them  to  appear  in 
both  the  parties  at  different  periods  of  their  career.  It  is  hardly 
necessary  to  prove  that  the  varieties  of  natural  temperament  are  num- 
berless, and  are  still  further  diversified  by  the  influences  of  position, 
age,  and  fortune;  and  that  to  divide  any  nation  into  two  organized 
parties  according  to  their  temperaments  would  be  an  undertaking  far 
transcending  in  absurdity  all  the  fancies  of  Lapnta.  Yet  such  phi- 
losophy probably  helps  to  cast  a  halo  over  a  contest  of  impostors," 
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the  character  find  objects  of  which  could  not  otherwise  escape  the 
most   vulgar  "  eye. 

We  have  an  example  of  the  tendencies  of  the  system  in  the  Aoa- 
tralian  colooies,  if  Australian  journals  may  be  believed.  Whaterer 
land-qnestions  or  other  questions  of  an  organic  kind  or  of  permanent 
importance  there  were,  having  been  settled,  and  no  basis  for  parties 
left,  party  government  it  seems  in  those  countries  is  weltering  in  cabai, 
senseless  faction-fighting,  and  all  the  concomitant  eyila.  The  worst 
arts  and  the  worst  men  inevitably  acquire  an  increasing  ascendency 
in  public  liie.  Changes  of  ministry,  brought  about  for  the  most  part 
by  mere  personal  intrigue^  are  of  constant  occurrence.  Government 
is  almost  as  unstable  as  in  Mexico,  and  though  the  mode  in  which  the 
revolutions  are  effected  is  less  violent,  they  are  perhaps  not  much  less 
injurious  to  the  political  character  of  the  people,  or  less  likely  to  pro- 
duce a  complete  disintegration  of  authority  in  the  end. 

Inutation  of  England  has  led  the  political  world  a  strange  dance. 
The  Chinese  shipwrights,  when  desired  to  build  a  vessel  in  place  of 
one  which  had  been  disabled  by  dry-rot,  produced  an  exact  copy,  dry- 
rot  and  all.   Montesquieu  fancied  that  the  grand  secret  of  English 
liberty  lay  in  the  separation  of  the  executiye  and  the  judicial  power 
from  the  legislative.   With  their  union  in  the  same  hands  liberty 
would  end.  This  theory  found  general  acceptance ;  yet  at  the  very 
time  when  Montesquieu  made  this  profound  observation,  the  legisla- 
ture had  in  fact  got  into  its  hands  the  executive,  which  it  appointed 
by  the  vote  of  its  majority,  and  the  judiciary,  which  was  appointed 
by  the  executive.  But  the  effect  of  the  notion  is  visible  in  the  pro- 
visions of  the  American  Constitution;  and  the  consequence  is  an 
occasional  dead-lock,  arising  from  a  conflict  between  the  legislature  and 
the  executive,  as  in  the  case  of  President  Johnson,  who  was  impeached 
to  force  him  into  harmony  with  Congress.   Again,  the  House  of  Lords 
has  been  taken  for  a  Senate,  and  the  check  imposed  by  its  mature  and 
deliberate  wisdom  on  the  rashness  of  the  more  popular  House  has 
been  supposed  to  be  the  grand  safeguard  of  British  legislation.  Tliv 
House  of  Lords  is  not  a  Senate,  nor  a  Fccond  Chamber,  in  the  sonse 
in  wliic'h  the  term  is  j)ractic:ill y  employed  by  the  architects  of  uew 
const  it  lit  ion'J.    It  is  an  estate  of  tlie  realm :  it  is  a  i>rivileged  order 
having  an  inlt  rest  of  its  own  separate  from  that  of  the  nation  at 
larf]re,  and  defending  its  own  interests,  which  are  necessarily  those  of 
privilege,  and  therefore  of  reaction,  by  resisting  rvery  measure  of 
political  change  as  long  as  it  is  safe  to  do  so.    Of  its  revising  precip- 
itate legislation  in  an  impartial  sense  no  instance  can  be  found.  But 
other  nations  try  to  reproduce  it  in  the  form  of  a  second  Chamber, 
and  they  find,  one  after  anotlier,  that,  compose  your  second  Chamber 
and  appoint  its  members  as  you  will,  the  result  is  either  a  nullity  or  a 
collision  between  the  two  Houses,  in  which  the  more  popular  House 
will  probably  prevail. 
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In  the  same  way  it  has  been  assumed  that  the  English  system  of 
party  and  of  cabinets,  which  are  committees  of  party,  is  the  vital  prin* 
ciple  of  ooDstitutional  government.  But  party  in  England  lias  been 
the  instrument,  probably  the  indispensable  instrument,  of  a  chronic 
revelation.  By  the  action  of  the  party  which  in  its  successive  phases 
haa  l>ornc  the  names  of  Puritan,  Whig,  and  Liberal,  the  Tudor  autoc- 
racy has  been  reduced  to  a  limited,  or  ratlicr  a  faineant,  monarchy,  and 
the  Tory  oligarchy,  once  intrenched  in  the  rotten  boroughs,  has  been 
replaced  by  a  House  of  Commons  elected  on  a  more  popular  basis; 
supreme  power,  in  other  words,  has  been  gradually  transferred  from 
the  crown  and  the  aristocracy  to  the  representatives  of  the  people. 
All  this  time  there  has  been  a  real  ground  of  division  and  a  question 
of  importanoe  supreme  enough  to  warrant  allegiance  to  a  party.  But 
the  process  is  now  nearly  complete.  Other  questions,  of  which  the 
name  Radical  Is  the  symbol,  will  probably  emeige,  and  may  again 
faniish  grounds  for  the  action  of  party.  As  it  is,  the  lines  between 
the  aristocratic  and  democratic  parties  remain,  though  their  outline 
is  confused,  and  the  democratic  party  is  paralysed  for  the  time  by  the 
Conaenrative  reaction,  caused  mainly  by  a  yast  influx  of  wealth.  But 
we  have  an  inkling  at  all  events  in  the  present  state  of  things,  even 
in  England,  of  the  time  when  the  materials  for  party  will  be  finally 
exhausted,  and  when  we  shall  be  obliged  perforce  to  look  out  for  some 
other  mode  of  working  constitutional  government.  Bayonets  have 
their  uses,  but  you  cannot  sit  on  them.  Party  has  its  use  as  the  organ 
of  a  pacific  revolution ;  but  it  will  not  supply  the  permanent  basis  of 
a  national  government. 

Even  in  the  course  of  the  revolution,  efiected  by  means  of  party 
in  England,  as  often  as  the  movement  has  been  temporarily  suspended 
by  accident  or  lassitude,  the  weakness  of  the  system  has  a])peared. 
Between  the  iall  of  Jacobitism  and  the  advent  of  the  French  Revolu- 
tion, when  there  was  no  great  party  question  on  foot^  but  the  offices 
of  state  were  still  put  up  as  tbe  prizes  of  success  in  the  struggle  of 
parliamentary  factions,  you  had  half  a  century  of  chaotic  intrigue  and 
corruption,  broken  only  by  the  short  dictatorship  of  Chatham,  whose 
own  conduct,  in  the  cabals  which  drove  Walpole  into  the  war  with 
Spain,  was  an  example,  if  not  of  jdacc-huntinir,  of  place-storming,  of 
the  most  flagrant  kind.  The  boasted  efficiency  of  party,  as  a  detector 
and  exposer  of  abuses,  was  thon  ]»roved  to  W  little  sustained  l>y  facts; 
it  was  seen,  neither  for  tin-  first  nor  tor  tin-  la>t  time,  tliat  t  w  <>  I'artions, 
whatever  their  mutual  hatri-d,  may  virtually  combine  to  i)rcserve  a 
priviloLjo  of  plundering  the  comiuiiuity,  w  hich  each  hopes  to  exercise 
in  its  turn. 

Not  only  is  tlie  usefulness  of  purty  as  a  ]jolitical  instrument  close- 
ly connected  with  tlie  ])oculiar  circumstances  of  English  history;  it  is 
closely  connected  also  with  tbe  jteculiar  circumstances  of  an  age  of 
unscientific  politics,  of  coiubiuutious  formed  upon  class  interests,  of 
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little  independenee  of  mind,  feeble  reasonings,  and  strong  passions. 
With  the  advance  of  political  knowledge,  of  independent  tbonght, 
and  it  must  be  added  of  public  morality,  allegiance  to  party  grows 
less  possible,  party  dincipliue  loses  its  hold,  the  cohesion  of  party  is 
broken  up  and  refuses  to  be  restored.  The  better  a  party  is  in  point 
of  intelligence,  individual  sense  of  responsibility,  individual  regard 
for  the  public  good,  the  less  submissive  to  the  whip,  and  therefore  the 
weaker,  it  becomes;  a  singular  result  of  the  only  perfect  system. 
What  do  we  see  in  England  now  ?  On  one  side  is  a  party  weak  to 
the  verge  of  impotence,  unable  to  act  together  even  for  one  evening, 
to  all  appearances  hopelessly  excluded  from  power;  and  this  because 
it  is  a  party  of  opinion,  of  individual  intelligence,  of  individual  con- 
science, of  individual  desire  to  improve  the  condition  of  the  people. 
On  the  other  side  is  a  party  overwhelmingly  strong,  acting  under  pei^ 
feet  discipline,  and  likely  to  be  for  an  indefinite  time  master  of  the 
state;  and  this  because  it  is  a  party  of  interest,  which  always  unitei, 
while  opinion  inevitably  divides. 

Efforts  are  made  on  the  Liberal  side  to  compensate  the  weakness 
of  mental  independence  as  a  basis  of  party  union  by  increased  strin- 
gency of  organization.  But  these  only  bring  more  clearly  to  light  the 
incompatibility  of  mental  independence  with  the  party  system.  In 
a  recent  number  of  this  magazine  we  published  a  very  graphic  and 
interesting  account  of  the  political  machinery  used  by  the  Liberal 
managers  at  Birmingham.  We  are  not  in  a  humor  to  quarrel  with 
anything  which  in  the  present  dearth  of  ability,  especially  of  rising 
ability,  in  the  Home  fsf  Commons  has  helped  to  secure  the  election  of 
Mr.  (Tbamberlain.  Kor  do  we  overlook  the  fact  that  the  spontaneous 
organization  on  the  side  of  the  Tories,  in  the  shape  of  social  connec- 
tions and  the  tyrannical  pressure  they  exert,  is  such  that  it  can  only 
be  counterbalanced  by  artificial  organization  carried  to  a  bigb  pitch 
on  tlie  other  side.  I^ut  we  must  say  that  the  use  of  such  machinery 
does  seem  to  involve  a  terrible  sacrifice  of  those  very  habits  of  men- 
tal indepeiKknce  wliicli  it  is  the  pride  of  Liberalism  to  promote.  The 
absolute  necessity  <  f  defending  progress  ami  the  interests  of  the  com- 
munity at  large  against  the  despotism  of  a  elass  alone  reconciles  us 
in  anv  measure  to  the  svstcm.  In  the  United  States  the  masters  of 
the  party  machines  have  everywhere  taken  the  representation  out  of 
the  hands  of  the  jicojilc  :  you  are  ])raetically  not  at  liberty  to  vote 
for  anybody  but  their  nominees  ;  and  tlie  l\ejuiV>lican  horse,  to  van- 
quish the  Democratic  stag,  becomes  absolutely  the  slave  of  its  rider. 

In  the  United  States  the  opinion  of  the  best  judges,  so  far  as  wc 
can  gatljer  it,  is  that  the  disorganization  of  tlic  jiarties  is  increasing  and 
is  likely  to  increase.  Nor  is  it  possible  to  nanu^  any  issues  on  which 
new  i>arties  can  be  formed.  There  is  no  (piestion  which,  even  supjtos- 
ing  it  to  be  of  sufficient  importance,  would  at  all  coincide  with  the 
existing  lines;  and  a  complete  reconstruction  of  parties  with  a  new 
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arrmngement  of  the  leaders  and  wire-pullers,  irrespeotive  of  all  per- 
ioiuil  iMKBBectioiiBy  would  be  praotically  oat  of  the  qnestioo.  Two 
alternatiTea  will  present  themselves  to  the  people :  either  a  new  mode 
of  working  ooDStitational  govermnent  and  maintaining  the  proper 
ebeokon  the  executive  mast  be  found,  or  the  President  mast  be  allowed 
to  become  something  very  like  an  elective  dictator  for  a  term  of  years. 

The  practice  of  setting  ap  the  offices  of  tlie  executive  as  the  priae 
of  victory  in  a  legislative  contest  carried  on  by  the  agency  of  party 
appears  to  be  injarioas  alike  to  legislation  and  to  ezecntive  govern- 
ment. It  is  injarioas  to  legislation,  becaase  public  men  are  constantly 
tempted  to  deal  with  legislative  qaestions  in  the  interest  of  theur  own 
ambition,  for  the  purpose  of  paving  their  way  to  office,  or  strengthen- 
ing their  position  there,  not  with  a  view  to  the  proper  objects  of  legis- 
lation; whence  a  number  of  unnecessary,  premature,  and  dishonest 
measures.  All  the  members  of  the  Conservative  party,  before  1867, 
had  recorded  their  opinions  against  a  large  extension  of  the  franchise 
as  tending  to  place  political  power  in  ignorant  and  irresponsible  hands. 
They,  then,  to  keep  their  party  in  office,  and  at  the  bidding  of  lead- 
ers who  they  knew  had  no  other  motive,  themselves  extended  the 
franchise  to  the  most  ignorant  and  irresponsible  part  of  the  [uipula- 
tion,  the  populace  of  the  towns«  The  practice  is  injurious  to  executive 
government,  because  it  excludes  or  ejects  from  office  the  ablest  and 
most  trusted  administrators  on  account  of  opinions  respecting  legis- 
lative questions  which  in  no  way  affect  administration.  It  wrongly 
unites,  in  short,  two  political  functions  which  are  perfectly  distinct 
and  which  mutually  suffer  by  being  bound  up  with  each  other. 

It  is  needless  to  dilate  upon  the  relations  of  party,  its  machinery, 
its  strategy,  the  press  which  serves  it  and  expresses  its  pasKions,  to 
public  morality  and  the  general  interests  of  the  state ;  the  facts  are 
always  before  our  eyes.  But  experience  of  a  colony  or  of  some  new 
country  is  needed  to  make  one  tliorouL^hly  sensible  of  the  efforts  of 
this  warfare  upon  the  political  cliaracter  of  the  people,  and  of  the  ex- 
tent to  which  it  thr«.:iti'ii>^  to  s;\j»  the  very  fomi'lations  of  patriotism 
and  of  respect  for  lawful  auihority  in  their  iniinls. 

It  is  suj)posed  that  the  h.»>tile  vicjilance  of  ]>:irtv  is  the  great  safe- 
guard ai^ainst  political  eornijition,  and  one  which,  if  removed,  it  wt)uld 
be  impossible  to  re|)lace.  l>iit  there  are  some  countries  at  least  in 
which  the  indiscriminate  slander  in  which  i)artv  const  ant  Iv  deaK 
forms  really  a  cloak  of  darkness  for  all  corruption  rather  than  a  lantern 
for  the  detection  of  any;  while  its  elfect  on  tlio  character  of  public 
men  is  to  j)roduce  LTrneral  lowncss  of  tone  and  brazen  indilTerence  to 
accusations  of  every  kind.  The  experiment  has  not  vet  been  trit  .1  «tf 
legislating^  definitely  against  the  corrupt  use  <»f  legislative  or  executive 
power,  which  is  a  ]M  rfectly  tangible  crinu'  (at  least  it  is  dilHcult  t<>  see 
why  the  sale  of  a  vote  in  a  legiNlative  assembly,  or  of  a  government 
contract,  is  not  as  tangible  a  crime  as  the  fraudulent  breach  of  an  or- 
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dinary  trust),  and  of  instituting  a  tribunal  for  the  trial  of  offenders. 
And  therefore  we  are  still  at  liberty,  at  all  events,  to  entertain  the 
belief  that  the  sight  of  a  single  politician  suffering  a  felon^s  doom  by 
the  impartial  and  righteous  judgment  of  a  court  of  law,  for  the  eorrupt 
betrayal  of  his  public  trust,  woultl  liave  a  more  salutary  effect  than 
the  interested  and  reckless  denuociatioDS  of  all  the  party  orators  and 
journalists  in  the  world. 

It  is  o:\sy  to  see  why,  up  to  this  time,  party  has  been  the  law  of 
politics ;  but  it  is  not  easy  to  see  why,  for  the  future,  and  as  reason 
extends  its  sway  over  the  political  sphere  and  limits  the  reign  of  pas- 
sion, party  should  be  the  law  of  politics  more  than  of  any  other  sub- 
ject. Party,  we  mean,  organized  and  permanent ;  such  as  the  parties 
of  the  Gnelfs  and  Ghibellines,  of  the  Blacks  and  Whites,  of  the  Caravats 
and  Shanavests.  On  social  and  philanthropic  questions,  on  questions 
and  in  movements  of  all  kinds,  people  combine  for  a  particular  object, 
and  the  object  having  been  gained  they  fall  back  into  their  ordinaiy 
associations.  Why  shonld  they  not  do  the  same  in  politics,  supposing 
politics  to  be  a  matter  not  of  passion  and  ambition,  but  of  reason  and 
of  the  public  good  ?  This  is  the  answer  to  the  argument  on  the  side 
of  party  that  nothing  can  be  carried  without  combination.  It  can 
hardly  be  necessary  to  meet  the  argument  that  political  truth  can 
only  be  hammered  out  by  the  constant  collision  of  parties.  With  re- 
gard to  all  other  subjects  it  is  supposed  that  while  free  discussion  is 
conducive  to  the  discovery  of  the  truth,  party  feeling  and  subserviency 
to  party  are  most  adverse  to  it.  But  people  tacitly  assume  that  they 
can  have  party  without  party  feeling  and  the  evils  to  which  every  one, 
when  the  question  is  distinctly  proposed  to  him,  admits  that  party 
feeling  must  lead. 

Nor,  again,  need  we  dwell  long  on  the  argument  that  party  is  neces- 
sary in  order  to  keep  up  an  interest  in  human  affairs.  Human  affairs, 
according  to  all  ])resent  appoarnnces,  are  likely  to  be  interesting 
enougli  to  keep  the  mind  of  man  alive  and  to  give  birth  to  abundance 
of  controversy  (if  t)i:it  is  tlu  thing  desired)  for  generations  to  come, 
without  our  foiiniiiir  .'irtineial  parties  for  tlie  ])urpose  of  enabling  nni- 
Lili  'us  men  to  olttain  exclusive  j)Ossession  of  tlie  power  ol'tlie  state. 

Party  is  no  douUt  indispensable  to  selfish  interests,  wliich  by  tak- 
ing advautaLre  of  tlie  balance  of  factions  are  enabled,  to  an  almost  iii- 
detinite  extent,  to  com]>ass  their  special  objects  at  the  expense  of  the 
community.  Tt  is  iiidispensnble  to  political  sharpers  w)n>,  witliont 
IcLjislative  ]H)v\(  rs  or  any  sort  of  nltility  or  inclinatiou  to  serve  the 
j)ublic  in  any  iKwiorable  way,  find  subsistence  in  an  element  of  ]».nssion 
and  intrigue.  To  wliom  or  t<»  what  else  it  is  indispensable,  no  one 
has  vet  1)een  al)le  detinitelv  to  sav. 

Burke  himself,  the  great  a)H»lMixivt  of  party,  was  the  great  apostate 
from  it.  He  called  his  apostasy  fidelity  to  the  Old  Whigs;  but  the 
Old  Whigs  were  in  their  graves,  and  the  rhetorical  turu  given  by  him 
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to  bis  seoetiioii  did  not  alter  the  fiict.  In  the  case  of  his  defense  of 
party,  as  in  many  olher  oases,  his  fervid  and  nnbridled  imagination 
baa  erected  a  particolar  expedient,  the  neceBsity  oi  a  gpecial  occasion, 
into  a  uniyersal  and  everlasting  law.  Before  him,  another  man  had 
abaken  off  party  traminels  apparently  from  the  conviction  of  their 
radical  inconsistency  with  the  public  interest.  The  life  of  Lord  Shel* 
bunu^  is  in  this  special  respect  a  most  important,  as  well  as  in  all  re- 
spects a  most  interesting,  addition  to  political  biography,  and  we  shall 
see  as  it  proceeds  whether  Shelbarne  is  entitled  to  the  credit  of  hav- 
ing tried  to  be  a  national  statesman. 

Our  proposition,  however,  is  this  :  that,  let  party,  as  a  system  of 
g-overnment,  be  good  or  evil,  the  material.s  for  parties  are  nearly  ex- 
hausted in  the  British  cok)nies,  and  probably  in  the  United  States; 
that  they  are  temj)orarily  exhausted,  and  may  one  day  be  entirely  ex- 
hausted, in  England;  while  in  other  countries  (in  France  and  Ger- 
many, for  instance)  the  sections  and  subsections  of  oj)inion  are  too 
numerous  and  the  lines  between  them  are  too  wavering  to  admit  of 
the  clear  division  into  two  jtarties  a1)solutely  essential  to  the  working 
of  the  system,  which,  wlicn  tlu  re  are  three  or  four  parties  instead  of 
two,  becomes  a  (juicksand  of  intrigue  on  which  no  government  can  be 
fo!inded.  Under  these  circumstances  it  is  necessary,  whether  we  will 
or  not,  to  look  out  for  some  «»ther  foundation  for  constitutional  gov- 
ernment. Tlje  penalty  of  not  doing  so  will  be  (Mther  confusion  or  the 
domination  of  some  selfish  and,  because  it  is  seltish,  compact  and  all- 
powerful  interest. 

To  determine  what  that  foundation  is  to  be,  is  ]>robably  a  task  re- 
served for  better  heads  than  ours.  But  perhaps  the  Swiss  Constitu- 
tion, in  its  general  principh's,  may  point  the  way.  It  suggests  the 
regular  election  of  the  executive  council  by  the  legislature  in  i>lace  of 
a  struggle  of  parties  to  determine  which  side  of  the  House  shall  have 
the  privilege  of  distributing  the  prizes  among  its  leaders.  The  jiroper 
relations  between  the  legislature  and  the  executive  might  be  pre- 
served by  a  proper  rotation  of  elections,  with  ajiy  such  ])rovisions  as 
seemed  expedient  in  the  way  of  cumulative  voting.  The  tenure  of 
offide  would  of  course  be  limited ;  whether  to  the  duration  of  the  Par- 
liament (which  is  the  Swiss  system)  or  to  a  term  of  years  would  be  a 
question  of  detail,  but  the  advantage  of  a  continuous  executive  would 
be  in  favor  of  the  latter  plan.  It  docs  not  seem  that  with  this  limita- 
tion the  power  of  the  members  of  the  executive  council  would  be  too 
.  great,  or  that  their  responsibility  would  be  unduly  diminished ;  excess 
of  authority,  provided  it  be  constituted  in  tin  interest  of  the  whole 
nation  and  accountable  to  the  nation  in  case  of  an  abuse  of  power,  is 
not  the  political  danger  which  at  present  we  have  roost  reason  to 
dread.  Nor  does  it  seem  that,  with,  say,  three  elections  occurring 
each  year,  the  executive  oouneil  could  get  much  out  of  harmony  with 
the  legislature,  or  fail  pretty  adequately  to  represent  the  prevailing 
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sentiment  of  the  legislature  for  the  time  being.  Bnt  the  ezeentiye 
nnder  each  a  system  would  do  its  own  work,  and  leare  the  legislature 
free  to  do  the  work  of  legislation.  The  special  initiation  of  the  Min- 
ister of  Finance  in  financial  matters  would  be  preserved  by  the  same 
sense,  of  an  obvions  necessity  which  has  established  it.  ia  the  per- 
formance of  purely  administrative  daties,  all  the  members  of  the  coun- 
cil might  without  difficulty  agree,  and  their  co(}peration  in  their 
proper  work  might  be  perfect,  notwithstanding  possible  differences  of 
opinion  about  matters  of  legislation.  Why  should  not  a  good  Chan- 
cellor of  the  Exchequer  act  in  harmony  with  a  good  Home  Secretary 
notwithstanding  a  difference  of  opinion  about  the  church  establish- 
ment or  the  extension  of  the  franchise?  Why  should  the  country  be 
prevented  by  that  difference  from  availing  itself  of  the  administrative 
capacity  of  both  f  And  why  should  not  each  be  free  to  vote  as  a 
member  of  the  legblature,  in  accordance  with  his  personal  opinion  ? 
At  present  a  cabinet  has  something  of  the  character  of  a  conspiracy^ 
members  often  suppressing  or  even  acting  against  their  own  opinions 
in  order  to  present  a  united  front  to  the  enemy  and  to  maintain  their 
hold  of  power,  from  which  no  small  calamities  have  flowed.  It  would 
not  be  difficult  to  point  to  instances  of  measures  forced  on  a  cabinet 
by  some  leading  member,  his  colleagues  acquiescing  merely  from  fear 
of  a  break-np,  and  then  carried  through  Parliament  by  the  influence 
of  government,  though  the  sense  both  of  the  legislature  and  the  cabi> 
net  was  really  the  other  way. 

The  tendency  inherent  in  party  government  to  iBapereede  the  na- 
tional legislature  by  the  party  caucus  has  long  been  completely  de- 
veloped in  the  United  Slates,  wliere  it  may  be  said  that  in  ordinary 
times  the  only  real  debates  are  those  held  in  cancus,  conj^ressional 
legislation  being  simply  a  registration  of  tlie  eaucus  deeision,  for 
which  all  members  of  the  party,  whether  they  agreed  or  dissented  in 
the  eaiieus,  feel  bound  by  party  allegiance  to  record  tlieir  A  otes  in  the 
House;  just  as  the  only  real  election  is  the  nomination  by  the  caucus 
of  the  party  wliich  has  the  majority,  and  which  tlien  collectively  im- 
poses iis  will  on  the  constituency;  bo  that  measures  and  elections 
may  be  and  often  arc  carried  by  a  minority  but  little  exceeding  one- 
fourth  of  the  House  or  the  constituency,  as  the  case  may  be.  The 
same  tendency  is  rapidly  developing  itself  in  England;  and  it  is  evi- 
dently fatal  to  the  genuine  existence  of  parliamentary  institutions. 

So  far  as  England  is  concerned,  the  institution  of  an  executive  reg- 
ularly elected  by  the  legislature  at  large  in  place  of  a  cabinet  formed 
of  the  holders  of  a  party  majority  would  be  substantially  a  return  to 
the  (lid  form  of  government — the  IMvy  Council.  Parliament  is  now 
the  sovereign  power,  and  election  by  it  would  be  equivalent  to  the 
ancient  nomination  by  the  crown.  The  mode  of  electing  and  confirm- 
ing a  Speaker  shows  how  the  forms  of  monarchy  may  be  reconciled 
with  the  action  of  an  elective  institution. 
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However,  be  the  proper  substitute  for  party  what  it  may,  the  thing 
here  insisted  on  is  that  party  is  evidently  in  a  state  of  decadence; 
that  the  causes  of  its  decadence  arc  not  accidental  or  tem}torary,  but 
inlierent  in  its  nature,  which  is  that  of  an  instrument  of  change,  not 
that  of  a  permanent  principle  of  government ;  and  that,  consequently, 
sooner  or  later  some  other  basis  for  government  must  be  found.  "  You 
are  sanguine,"  say  objectors,  if  you  think  you  can  carry  on  constitu- 
tional government  without  party."  We  trust  not;  for,  if  it  is  so,  the 
ond  of  constitutional  government  is  at  hand.  The  decline  of  party 
may  fairly  be  said  to  present  an  urgent  question:  for  the  political  ob- 
server to-day — to-morrow  for  the  stateBuian. — Macmilkui's  Magazine* 

SKETCH  OF  PROFESSOR  JEVONS. 

W"ILLIA:M  STANLEY  JEVOXS  wa>.  horn  at  Liverpool,  in  the 
year  1835.  Ilis  father,  Thomas  Jevons,  was  an  iron-merchant 
in  that  city;  his  mother  was  a  daughter  of  William  lloscoe,  the  well- 
known  liistorian.  She  was  a  woman  of  great  cultivati"n,  the  writer 
of  hymns  and  poems  which  are  to  be  found  in  general  collections,  and 
the  editor  of  the  "  Sacred  Offering."  Young  Jevons  received  his 
early  education  along  with  his  cousin,  l*rof.  lioscoe,  at  the  High- 
School  of  the  Mechanics'  Institution,  Liverj>ool,  the  head-master  of 
wliich  was,  at  that  time,  Dr.  W.  B.  Hodgson,  now  Professor  of  Politi- 
cal Economy  in  the  University  of  Edinburgh.  At  the  age  of  sixteen 
he  went  to  University  College,  London,  and,  during  the  two  years  ho 
remained  there,  distinguished  himself  highly  in  the  classes  of  mathe- 
matics and  natural  science.  In  1853  he  received,  on  the  recommenda- 
tion of  Prof.  Graham,  the  offer  of  an  appointment  as  an  assayer  to 
the  Australian  Koyal  Mint  at  Sydney.  He  accepted  this  ai»pointment, 
and,  after  having  <pialitie<l  himself  by  a  course  of  assaying  under  Profs. 
Graham  and  Miller,  he  proceeded  to  Sydney,  where  he  discharged  the 
duties  of  the  oflicc  for  five  years,  devoting  his  leisure  time  to  scientific 
investigations,  ])articularly  meteorology.  He,  however,  resoh  imI  to 
leave  this  field  of  work  and  devote  himself  to  the  study  of  the  higher 
sciences.  Returning  from  ^Vustralia,  he  visited  the  United  States  in 
1859,  and,  arriving  at  London,  he  at  once  resumed  his  studies  in  the 
University  College,  and  won  distinction  in  his  various  classes.  In 
1862  he  graduated  as  M.  A.  with  first-class  honors,  and  the  gold  medal 
in  the  department  of  Logic,  Philosophy,  and  Political  Economy.  Two 
years  later  he  was  elected  Fellow  of  University  College. 

In  1HG3  he  published  his  first  important  work  on  economical  sci- 
ence, entitled  "A  Serious  Fall  in  the  Value  of  Gold  ascertained,  and 
its  Soci.al  EtTects  set  forth."  He  consented  to  take  the  position  of 
tutor  in  Owens  College  in  1863,  and  in  1800  was  electeil  to  the  chair 

of  Logic  and  Political  Economy  in  that  institation.   The  year  pre-      ^  z' 
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vious  he  had  read  to  tlie  British  Assoeiati'>ii  ;i  jciitcr  coiitainino^  the 
fundamental  positions  of  his  hiter  work,  "  Theory  of  Political  Econ- 
omy." In  18G5  appeared  the  treatise  "  On  the  Coal  Question,"  deal- 
ing with  the  problem  of  the  exhaustion  of  the  English  coal-mine^,  the 
calculations  of  which  were  adopted  by  Mr.  Gladstone  and  Mr.  Mill  io 
their  treatment  of  the  subject.  In  1869  appeared  the  small  work, 
"  Substitution  of  Similar^  the  True  Principle  of  Reasoning ; "  in 
1870  he  read  a  paper  before  the  Koyal  Society  On  the  Mechanical 
Performance  of  Logical  Inference ; "  and  about  this  time  he  com- 
pleted his  well-known  Logical  Jbfacbine.  In  1870  appeared  the  first 
edition  of  the  Elementary  Lessons  in  Logic."  The  "Theory  of  Po- 
litical Economy  "  was  published  in  1871 ;  and  the  author's  great  work, 
"  The  I'rinciples  of  Science,"  was  issned  in  two  volumes  in  18^4, 

"  The  Principles  of  Science  "  is  a  comprehensive  treatise  on  pure 
and  applied  h>gie,  or  on  the  formal  theory  of  inference  and  the 
methods  of  soientific  investigation.   The  first  book  resumes  the  au- 
thor's previous  researches  in  pure  logic,  and  carries  them  a  step 
farther.   All  inference  is  regarded  as  essentially  reasoning  from  simi- 
lars to  similars,  affirming  that  what  is  tme  of  one  thing  is  tme  of 
its  like.  The  rules  of  inference  flowing  from  this  general  principle, 
and  the  symbolical  notation  employed  to  express  all  the  forms  of 
thought,  are  stated  and  exemplified  with  ^reat  fnllnesa.  The  par- 
ticular novelty  introduced  is  the  view  of  induction,  which  I^f. 
JcTons  regards  as  merely  the  inverse  process  of  deduction.  Thus, 
in  deduction,  we  have  given  to  us  certain  relations  among  terms  or 
notions,  and  by  the  application  of  the  formal  laws  of  thought  we 
develop  all  the  possible  combinations  which  are  consistent  with 
given  relations.   In  induction,  on  the  other  band,  the  combinations 
of  terms  are  given,  and  we  require  to  reason  backward  to  the  pos- 
sible relations  from  which  they  may  result.   Insisting  strongly  upon 
his  view  of  inductive  inference.  Prof.  Jevons  is  led  to  criticise  and 
reject  the  ordinary  accounts  of  the  process.  He  declines  to  admit 
that  inductive  research  necessarily  involves  the  idea  of  causation, 
and  assimilates  it  more  nearly  to  the  mathematical  doctrine  of  proba- 
bility. The  chapter  in  which  he  expounds  the  philosophy  of  induc- 
tive inference  is  peculiarly  valuable,  and  deserves  more  careful  criti- 
cism than  it  has  yet  received.   As  final  result  we  have  the  complete 
subordination  of  induction  to  deduction;  all  indnctive  research,  ac- 
cording to  Prof.  Jevons,  consisting  of  three  steps — framing  an  hy- 
pothesis as  to  the  general  law,  deductively  inferring  results  from  it, 
and  comparinij  llie  inferred  conclusions  with  real  fact. 

The  subonlinale  points  involved  in  this  tlieory  of  induction,  such 
as  the  }>rinciples  of  combination  and  the  general  method  of  calculat- 
ing probabilities,  are  treated  very  elaborately.  The  problem  of  in- 
verse probability,  which  is,  in  Prof.  Jcvons's  view,  identical  witli  the 
problem  of  in-luction,  receives  most  careful  attention.    Some  attempts 

have  recently  been  made  to  carry  out  one  or  two  of  the  elaborate  , 
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logical  computations  bIjowd  to  be  necosBary  for  tbe.compife^jT  P^la- 
tion  of  the  problem.  ^ )  . 

The  remainder  of  the  treatise  is  an  exhaustive  account  of  the '  •  i  / 
methods  of  scieutific  inyestigatioD.  What  is  most  remarkable  iu  this 
portion  of  the  work  is  the  combination  of  extensive  and  accurate 
knowledge  of  facts  with  perfect  command  of  the  most  general  prin- 
ciples. As  a  writer  on  scientific  method,  Prof.  Jevons  is  fairly  en* 
titled  to  the  credit  of  being  a  peer  of  predecessors  so  eminent  as 
Herschel,  Whewell,  and  MilL  He  has  given  the  fullest  and  best  ex- 
position of  the  methods  actually  employed  by  the  greatest  scientific 
workers,  and  has  collected  from  all  quarters  a  mass  of  most  richly- 
varied  illustration. 

The  concluding  book  of  the  treatise  is  a  brief  but  pregnant  essay 
on  the  results  and  limits  of  scientific  method.  The  outcome  of  the 
author's  careful  analysis  of  induction,  the  essentially  j^ro&iMs  charac- 
ter of  what  are  called  natural  laws,  is  applied  as  a  corrective  to  the 
rash  scientific  generaltaations  indulged  in  by  many  writers,  and  to 
the  equally  rash  deductions  from  them.  At  the  present  time  his 
weighty  remarks  on  the  supposed  contradiction  between  natural  law 
and  divine  providence  in  any  form  are  peculiarly  deserving  of  attention. 

Prof.  Jevons  published  a  volume,  in  1875,  entitled  Money,  and* 
the  Mechanism  of  Exchange/*  forming  part  of  ''The  International 
Scientific  Series."  It  contains  a  lucid  and  admirably-written  exposi- 
tion of  the  nature  and  functions  of  money,  the  principles  of  circu- 
lation, the  various  forms  of  credit  documents,  and  the  elaborate 
mechanism  (banks,  check,  and  clearing  systems)  by  which  money 
exchanges  are  facilitated.  Carefid  and  complete  historical  notices 
are  also  given  with  regard  to  the  various  metallic  currencies,  modes 
of  coinage,  and  regulations  of  issue,  while  technical  matters,  such  as 
the  qualities  requisite  for  good  metallic  currency,  the  loss  of  weight 
in  coins  by  usage,  and  the  cost  of  keeping  up  the  currency,  receive 
due  attention.  His  last  publication  was  the  little  compendium  of 
lopo  called  "The  Logic  Primer,'*  intended  to  give  general  readers 
some  idea  of  this  science. 

In  1808  Prof.  Jevons  was  a|)i)ointed  an  Examiner  in  Political 
Economy  in  London  I'nivcrsily.  In  1870  he  was  President  of  the 
Economic  Section  (Section  E)  of  the  British  Asj-ocialion  at  its  Liver- 
pool meeting.  Iu  1872  lie  was  elected  a  Fellow  of  the  IJoyal  Society. 
In  1874  and  1875  he  was  an  Examiner  for  the  Moral  Sciences  Tripos 
at  Cambridire.  In  the  year  1^70  the  Seiiatus  Aeadeniicus  of  Edin- 
burgh L^niversity  conferred  ujion  liini  the  honorary  degree  of  LL.  T). ; 
and  in  the  same  year  he  was  appointed  Examiner  in  Logic  and  Moral 
Philosonhv  in  London  Universitv.  In  March,  187G,  Prof.  Jevons  an- 
nounced  his  resignation  of  his  professor>hip  at  Owens  College;  and 
in  Octoher,  1870,  he  entered  upon  the  duties  of  the  distinguished 
position  to  which  he  had  been  cliosen,  and  which  he  now  occupies,  Uh 
Professor  of  Political  Economy  iu  University  College,  London.  Qj^j^j^g^j  Google 
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T»  OtMmior^m  FofMtar  aeknet  MtmVdy, 

I HAVE  read  with  a  pood  deal  of  inter- 
est Prof.  Schneider's  article  on  "The 
Tides/*  in  the  July  number  of  the  Mount* 
liT.  I  was  pleased  with  his  method  of  ap- 
proaching the  problem,  because  it  deals 
with  the  planetary  bodies  as  we  actually  see 
them  in  motion,  not  demandini^  that  effort 
of  the  imagination  nM[iiircil  in  ^tmlyin'.'  the 

Broblem  simply  as  one  of  static  equilibrium, 
[e  lw8  taceeeded  in  rendering  tolenbly  in- 
tdl^dblo  from  a  ii*  w  standpoint  a  subject 
whlchis  perhaps  hit  f<»r  the  average  reader 
in  a  somewhat  unsatisfactory  state  in  oar 
popular  worki  on  Mtronomy  nnd  physieal 
geography. 

In  proportion  as  he  has  done  thi.-i  por- 
tion of  his  work  well,  to  nny  error  of  state- 
ment into  which  he  may  have  been  led  lia- 
ble to  pro?e  mischievous.  This  is  my  only 
excuse  for  Tentnrlng  to  oflbr  any  erUieiam 
on  the  work  of  one  who  has  really  done 
valuable  service  in  presenting  uodlinr 
truths  in  new  aspects. 

Nowhere  is  oor  nnthor  more  clearly 
wron^  than  in  his  own  criticism  of  the  com- 
monly-accepted theory  of  the  causation  of 
tte  tides.  He  admits,  apparently,  that  the 
attraction  of  the  moon,  or  of  the  sun,  in 
capable  of  lifting  into  a  tidal  protuberance 
the  waters  that  lie,  in  popular  parlance, 
directly  beneath  them;  but  that  the  earth 
itself  sho'iUl  be  drawn  away  from  the 
waters  upon  its  opposite  surface,  he  pro- 
nonnoes  preposterously  absurd.  **It  has 
been  proved  experimentally,"  ho  sayn, 
"  tliat  all  bodies  on  the  surface  of  the  earth 
are  heavier  at  midnight  than  at  any  other 
hour  of  the  twenty-four."  He  cites  no  au- 
th  >rity  for  this  statement,  which  is  simply 
inconsistent  with  the  observed  fact  that  at 
midnight,  leaving  out  of  account  the  influ- 
ence of  the  moon,  the  tide  is  rising  instead 
of  falling.  The  state  of  the  tide,  however, 
as  we  smdl  perhaps  have  oeeasion  to  indi- 
cate hereafter,  is  not  a  tru.itworthy  meas- 
ure of  the  local  variations  in  that  gravita- 
tive  force  which  manifests  itself  as  weight. 
Unless,  therefore,  delicate  experiments  with 
the  pendulum  have  actually  demonstrated 
the  exi.stence  and  amount  of  such  diurnal 
variations,  we  can  only  infer  them  from 
our  knowledge  of  the  forces  which  may 
produce  them. 

It  is  in  bis  attempt  to  do  this  that  our 
author  falls  into  the  fatal  cimnHion  of 
thou^t  which  leads  liim  to  pronounce  &!>• 


surd  a  theory  which  to  the  clear-sighted 
Newton  was  simply  the  truth.  This  confa- 
sion  seems  to  arise  wholly  from  a  eareleaa 

use  of  the  term  vei<jht  or  gravity.    (  »n  the 
side  of  the  earth  facing  the  sun,  all  particles 
of  matter  feel  the  attraction  of  the  earth 
and  that  of  the  sun  as  forces  acting  in  op- 
posite directions.    "  The  weitrht  of  a  \y<u\y 
situated  at  this  point  then  wilt  be  diminiisbcd 
by  precisely  the  amount  of  the  snn^s  attrac- 
tive forti'."    Yes,  if  meanwhile  tfie  earth's 
centre  remain  stationary.   But  this  is  not 
the  foot ;  the  whole  mass  of  tiie  earth  has 
simultaneously  yielded  to  the  solicitatioD 
of  the  same  attraction.    If  these  motions 
are  equal,  they  can  produce  no  change  in 
weight,  for  weight  is  simply  the  force  with 
which  a  body  tends  to  approach  the  earth'si 
centre,  not  simply  the  force  with  which  it 
advances  through  spaee  in  the  direction  of 
that  centre.    Prof  S^-hneider  himself  points 
out  the  distinction,  but  proceeds  immedi- 
ately  to  ignore  it  in  his  reasoning.  He 
says:  **  As  the  particles  of  the  earth  most 
remote  from  the  sun  feel  its  attraction  /Vm* 
that  of  the  earth  herself,  they  are  drawn 
with  greater  force  tomard  the  centre  o  f  tka 
earth  tliiin  nny  other  particles.    lb  !ice,*' 
he  triumphantly  asserts,    it  cannot  be  true 
that  the  whole  earth  is  drawn  away  from 
th<>  waters,  and  that  any  tide  is  produced 
by  the  waters  being  left  i)ehind." 

Having  thus  convincingly  (?)  shown  the 
neossrfty  ffjr  a  more  satisfactory  hypotberia 
regarding  the  causation  of  the  tides,  he  pro- 
;  ceeds  to  offer  one  of  his  own.    The  first 
'  thing  we  remarir,  however,  in  examining 
this  is  that  it  embodies  all  that  was  coo- 
j  taioed  in  the  old     absurd'*  hypothesis, 
I  while  it  complicates  the  problem  by  com- 
pelling  us  to  consider  not  only  the  attrac- 
tion of  the  sun  or  moon,  but  also  the  iintnz- 
I  onizing  force  which  prevents  the  earth  from 
;  moving  in  the  direction  of  the  attracting 
bfxly.    It  is  trtic  that  by  an  inixenious  mis- 
statement of  his  own  theory  the  writer  avoids 
what  to  him  seems  paradoxioal  in  that  whidi 
he  rejects.    One  of  the  tides — that  on  the 
side  of  the  earth  facing  the  disturbing  body 
— he  tells  us,  is  produced  by  centripetal, 
the  other  by  eentrifugal  force.    In  an  ex- 
planatory paragraph  he  admits,  although 
he  does  not  di.stinctly  state,  what  is  the  fact, 
viz.,  that  in  each  case  oohidding  ttBteU  are 
produced  by  simultaneous  variations  in  op- 
posite directions  of  both  these  forces.  Beo* 
ognizing,  however,  the  supreme  valna  of 
directness  and  simplicity  of  statement  in 
all  popular  expositions  of  scientific  truth, 
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we  are  disposed  to  overlook  innccitrncies  i 
8uch  as  these,  lyinj^  mertly  on  the  surface. 
It  is  otherwise  with  aoytidng  that  betrays 
confuaion  of  thoiiLrht  in  resranl  to  the  funda- 
mental elementii  of  the  problem.  This,  it 
fleenrto  me,  the  writer  tau  done  in  Mcrib- 
intr  to  centrifugal  force  a  primary  place  in 
tlie  causation  of  tides.  It  is  onlj  ta  the 
waters  upon  the  e*rtb*8  nirfaoe  bave  ftee> 
dom  of  motion — are  acted  upon,  therefore, 
as  independent  of  the  earth's  ma^s — that 
tides  are  possible.  On  the  other  hand,  only 
in  so  far  as  the  waters  take  up  by  friction 
and  cohesion  of  their  particlen  the  motion  i 
proner  to  the  portion  of  the  solid  earth  un- 
derljiDg  then,  will  thej  acquire  the  in- 
creased tangential  momentum  which  consti- 
tutes the  80>called  centrifugal  force.  When 
it  ia  anderstood  that  the  force  in  qocalioii 
operates  only  in  thia  indirect  manner,  it  be- 
comes plain  that  it  ought  not  to  be  classed 
with  graritatioD  aa  a  primary  cause  of  the 
tides,  but  rather  with  the  rotation  of  the 
earth  as  an  important  f!ocf)n(lnry  factor, 
necessary  to  be  studied  in  tracing  out  the 
actual  operation  of  their  real  cause. 

The  now  mode  of  explaininfr  the  ob- 
served phenomena  is,  however,  ou  the  whole, 
qntte  Intelligible  and  satisfactory  in  its  ap- 
plication to  the  solar  tide.'.    It  requires  a 
greater  eQbrt  of  the  imagination  to  see  ex- 
actly how  the  same  principles  operate  fai  the 
causation  of  the  lunar  title.**.    It  is  easy  to 
understand  how  centrifugal  force  will  pre- 
dominate on  the  side  of  the  earth  opposite 
the  moon,  and  how  the  watt  i>  on  the  nearer 
side  will  tend  to  insphere  themselves  about 
the  centre  of  gravity  of  the  rotating  system,- 
a  point  only  9,687  miles  fVom  the  earth's 
centre.    There  \^  some  difficulty  in  takinff 
on  trust  the  statement  that  the  earth  wiU 
feel  on  the  side  feeing  the  moon  a  centripe- 
tal force  equal  to  the  centrifugal  force  which 
is  said  to  cause  the  tide  on  the  opposite 
side,  when  we  remember  that  the  moon  it- 
self is  a  part  of  the  rotating  system,  and 
mu't  itself  claim  a  share,  however  small,  of 
the  forces,  centrifugal  and  centripctul,  whose 
iHdaneing  equlTalents  are  to  be  sought  on 
thr  ronioto  side  of  the  earth.    And  it  i.s  far 
from  clear  to  the  tyro  in  mathematics  why 
high  tide  shoold  occar  directly  under  the 
moon,  where  centrifugal  forco,  acting  in  a 
direction  away  from  the  earth's  centre,  is 
but  slight,  while  centripetal  force,  aeiin^  in 
the  oppotUt  direction,  is  at  its  maximum  so 
far  as  it  is  dependent  on  proximity  to  the 
centre  of  rotation.    Although  the  cxplana-  I 
tioD  of  this  latter  apparent  paradox  is  by 
no  means  difficult,  if  will  certainly  pfOTC  to  1 
many  a  fertile  source  of  perplexity.  ^ 

The  interent  I  have  mypelf  talcen  in  ap- 
plyin:i  Prof.  Schneider's  hypothesis  to  the  ' 
numerous  practical  problems  which  arise 
ihe  moment  we  pass  in  our  study  fitmi  hy« 
pothetical  tidal  waves  to  the  actual  moTe- 
ment  of  the  waters  of  ezistfaig  oceans,  has 


led  me  to  jot  down  the  above  points  in  the 
way  of  friendly  criticism.  For  the  rest,  I 
would  rather  ttsten  to  some  abler  critic. 

A.  B.  Ltovs,  M.  ]>. 

DSTBOiT,  Junt  87,  1877. 


THE  NEW  IDE.\S  AIIOUT  BPACE. 
To  the  Kditor  of  the  Popular  IScienc*  Monthly. 

DXAB  Sir:  The  letter  of  Prof.  G.  B. 
Halsted,  of  Johns  Hopkins  University,  in 
your  number  for  July,  1877,  in  rcLMii-d  to 
the  imaginary  geometry  ot  Gaui>8,  Loba- 
tchewsky,  and  Beltrami,  brings  to  my  mind 
the  fact  that  there  is  no  necessary  truth  in 
many  things  that  we  hare  regarded  (at  least 
we  mathematicbns)  as  necessary  truths. 

Sir  George  Airy  investigated  the  eoi.di- 
tions  under  which  perpetual  motion  might 
exist  (Cambridge  Philosophical  Transac- 
tions," 1830,  vol.  iii.,  pp.  869-872). 

Newton's  notion  of  negative  density 
i  ("  Trincipia,"  book  ii.,  sec.  ii.,  prop,  x.)  is 

another  case. 
I       Laplace,  in  the  "M<['canique  Celeste," 
has  indulged  in  a  remarkable  speculation  as 
ta  what  the  laws  of  motion  would  have  been 

if  momentum,  instead  of  varying  simply  as 
the  velociu,  had  been  a  more  complicated 
(hnctfcn  of  it 

These  things  seem  to  overturn  current 
metaphysics,  and  that  is  about  all  the  good 
iu  them.  Vet  lieid,  in  what  he  calls  the  Ge- 
ometry of  Visibles,  chapter  xli.  of  his  "In- 
quiry," rai^ed  a  question  of  like  nature. 
Uamiitou,  us  noticed  by  Geoige  Lewes 
('*  Problems  of  Life  and  Mind,*'  toI.  ii.,  Ap. 
penflix),  has  avoided  any  cotnment. 

By  reason  of  the  superb  contempt  which 
this  extraordinary  man  affbeted  for  mathe- 
matics, I  presume  he  thought  it  beneath  his 
notice.   Your  obedient  ser\  ant, 

Lewis  Kknnon,  M.  D. 
Ton  BatabAi  Kbw  llnioo,  JWy  t9, 18TT. 


THE  WOODBUir  SCIEHTinO  EZPEDI- 
TIOW. 

We  give  below  an  important  letter  from 
Prof  Wilder,  «if  Cntnell  University,  on  the 
Woodruff  Seientitie  Expedition,  and  would 
call  the  attention  of  tho4>e  interested  to  the 
assurances  it  contains  concerning  the  op- 
portunities for  study  and  the  faciUttes  for 
original  work  which  the  expedition  is  expect- 
ed to  afford.  Prof  Wilder  is  a  member  of 
the  faculty  of  scientific  instructors,  and  also 
one  of  the  trustees  of  the  expedition.  The 
letter,  as  will  be  seen,  is  in  response  to  our 
inquiries: 

lb  M«  AfUor  ^  As  IVpirlar  AltMS  JMk^. 

Sir:  In  answering  your  inquiry  as  to 
the  nature  and  extent  of  scientific  work  to 
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be  attempted  on  the  WooUruflT  Expedition, 
and  the  ncUities  therefor,  I  nrasl  premise: 

first,  that  the  publlshiNl  list  of  profcs^^ors 
does  not  include  several  who  are  expected 
to  conduct  special  departments  of  botany 
ami  zoology  ;  second,  that  the  faculty  have 
had  no  otfiiial  conference,  80  that  I  can 
speak  only  for  myself. 

My  own  dntiee  will  ineludo— 1.  Omunl 
lectures  on  the  habits  and  >tractare  of  ver- 
tebrates. These  will  be  nearly  free  from 
teehnlcalltiee,  so  as  to  be  intelligible  to  aD. 
2.  Special  mstruction  of  those  who  may 
wish  to  go  more  deeply  in  certain  directions ; 
this  by  superintendence  of  dissections,  and 
occasional  leetorea.  8.  Instruction  in  meth- 
ods of  collecting,  prcp.n-iii'_',  and  prei»erving 
specimens.  4.  rrcpuration  ol,  and  research 
upon,  embryos,  brains,  hearts,  and  other 
soft  parts  which  are  ntnally  neglected  by 
foretan  collectors. 

The  students  will  proyide  their  own  dis- 
secting instruments,  cans,  and  preserva- 
tives; but,  a3  stated  on  page  21  of  the  an- 
nounoemtut,  the  management  engages  to 


furnish  a  library  and  apparatus  for  instruc- 
tion. 

I  iindiTStand  such  reqtiisite  appitrat'i^ 
to  include  nets,  dredges,  and  sounding  ar- 
rangements, chemical  and  physical  instru- 
ments, microscopes,  di^pwns,  blnokbonids, 

stereopticon,  and  the  moans  of  preserving 
certain  typical  forms  for  illustmtion  of  lect- 
ures. 

To  insure  the  fulfillment  of  tlio  pr^miisea 
made  in  the  announcement,  the  truateea  are 
to  control  the  transfer  of  the  fees  to  the 
director.  The  trustees  are  also  members  of 
the  faculty,  and  their  interests  are  therefove 
identified  with  those  of  the  students. 

fVon  what  I  know  or  have  heard  of 
those  conceme<1  in  the  management  of  the 
expedition  and  the  instructioix,  I  feel  confi<k 
dent  that  all  poiiibie  facilities  will  be  af. 
forded  f»tr  the  accjuisition  of  gcncfal  infor- 
mation, and  for  the  pursuit  of  special  lines 
ofinfostigiliim. 

BespectAilly  yours, 

RruT  G.  WiLOKn. 
InucA,  Nsw  J^ovL,  ikpUmUr  l,  1677. 


EDITOR'S  TABLE. 


CARPENTER  O.V  SPIRITUALrSM. 

THE  recent  publication  of  Dr.  Car- 
]»onters  little  voliiiue  entitled 
"Mesmerism,  S]>iritnalisrn,  et<'.,  His- 
torically ami  Scicutitically  Considered," 
has  given  a  renewed  impulse  to  the  dls- 
cnaaion  of  this  aabject,  and  oaOed  oat 
the  strongest  champions  of  the  dootrinee 
assailed.  We  have  been  aooosed  of  nn- 
faimees  in  not  opening  the  colamns  of 
the  HoNTnLY  for  the  spiritualists  to 
present  their  side  of  the  question ;  and 
so  wo  print  two  replies  to  I>r.  Carpen- 
ter, one  £lDglish  and  the  otlier  Ameri- 
can, by  dii*tingiiishetl  re[)resentativcsi  of 
tlic  spiritualist  party.  In  The  Poitlar 
SoiBiiOB  SuppLKMEiTT,  No.  V.,  appeui  s 
the  aotwer  to  hfm  made  by  Mr.  A.  R. 
Wallace,  in  the  Quarterly  Journal  of 
Seienee;  and  in  onr  present  number 
the  reader  will  find  an  original  oon- 
tribution,  to  the  same  purpose,  by 
Dr.  J.  K.  Buchanan,  well  known  for 
the  last  thirty  years  as  an  eminent 
investitrator  and  expositor  of  t!io  so- 
called  spiritualist  phunomoiia.  J»r.  lUi- 
chanan  is  one  of  those  who  objected 


to  oor  editorial  coarse  on  this  question 
as  one-sided  and  tiiyust.  Not  liking 
this  im[)Utation,  wo  offered  him  space 
in  our  pajres  to  answer  Dr.  Carpenter, 
lie  accepted  (he  offer,  and  we  fulfill 
our  promise.  How  far  his  article  is  to 
be  regarded  aa  a  reply  to  the  reasoning 
of  Dr.  Carpenter,  or  aa  convicting  him 
of  error,  wVH  probably  be  a  contested 
qneetion  wUb  diiferent  clasaea  of  read- 
ers ;  but  he  has,  at  all  events,  given  ns 
his  very  decided  opinion  of  that  gentle- 
man, his  book,  and  his  backers.  We 
fear,  however,  that  the  critic  has  for- 
(fotten,  for  once,  that  denunciatory  epi- 
thets, however  profuse  and  peppery, 
are  not  arguments.  Dr.  Buchanan 
seems  to  have  vividly  remembered  all 
the  bard  bits  that  he  and  bis  coadjutors 
have  received  from  edentific  writers, 
and  is  bent  npon  nsing  the  opportonlty 
to  get  even  with  them.  This  is  land- 
able  enough,  within  judicious  limits; 
yet  incontinence  of  vituperation  is  a 
syini)toni  of  weaknos*?.  Besides,  some- 
tliinir  is  due  to  self-re>i)ect ;  and  if  we 
thought  Dr.  Carpenter  was  ilie  silly. 
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Banow-minded,  moddle-heAded,  pre 
teDtioiUi  and  insolent  imbedle  that  Dr. 
Bachaaan  inthnatei^  we  would  try  and 
find  better  occupation  than  troubling 
oanelves  about  hia  obaolete  tra.<4h. 

Dr.  Biiclianan  opens  his  battoriea 
apainst  tlie  materialists,  but  iniL'Iit  ho 
not  as  Well  have  left  this  to  soiue  irate 
theijlogian  ?  This  {)(>leinical  dash  can- 
not be  etfectivo  against  Dr.  Cari»cnter, 
who  is  certainly  no  materialist,  either 
by  his  own  arowal,  hj  the  tenor  of  his 
writings)  or  their  eonunon  interpreta- 
.tioD.  Ontbeoontrarjfheis  areligioos 
man,  who  haa  written  oopionslj  and 
cogently  against  materialism.  The  term 
materialism,  skillfully  used,  i«  no  donbt 
Q  jrofxl  contrciversial  weapon  for  popu- 
lar etRc  t,  but  in  the  hands  of  Dr.  Bu- 
chanan it  loses  its  ed^'e,  as  he  seems  to 
rej^ard  all  science  which  limits  itself  to 
the  investigation  of  Nature  in  its  ordi- 
nary aspects  aa  materiaUstio. 

We  cannot  here  go  into  thia  contro- 
Tcr^,  bat  maj  briefly  refer  to  what  we 
regard  aa  one  of  its  primary  {ssnea.  At 
the  threshold  of  the  subject  we  en- 
counter the  questions,  What  is  Nature? 
What  are  the  limits  of  its  laws?  and. 
What  weight,  or  lojrical  force,  is  to  be 
allowccl  to  the  ooiiception  of  the  laws 
of  Nature  ?  Wlu  ii  observation,  experi- 
ment, and  reason,  have  concurre<l  in 
estabUahing  a  principle  which  may  be 
always  Tsrified  and  f omid  to  be  con- 
stant, what  is  the  degree  of  firmness 
with  which  it  is  to  be  held?  Science 
reoognixes  the  laws  of  Nature  as  s<» 
fixed  and  fundamental  that  the  well- 
trained  mind  must  bo  under  an  over- 
whelmin;;  predisposition  in  rc:;ard  to 
them.  Hence,  when  marvi  lous  stories 
are  toKl  of  the  violations  of  these  laws, 
the  tendency  of  such  minds  must  be  to 
pat  them  aside  as  nnworthy  of  stten- 
tion.  They  cannot  be  entertained  as 
against  the  demonstrated  nniformities 
of  the  natural  world.  Much  in  regard 
to  Nature  is,  of  course,  unknown ;  wliat 
we  understand  may  be  as  but  a  few 
drops  to  the  ocean  in  relation  to  what 


wo  do  not  understand;  yet  aome  things 
are  known,  and  with  ao  high  a  degree 
of  certainty  that  we  can  rest  in  them 
with  profoand  aasnranoe  that  no  fu- 
ture extension  of  knowledge  can  falsify 
them. 

Dr.  Carpenter  maintains,  and  we 
think  riifhtly,  that  there  is  a  strung  bias 
in  scicntilic  minds  in  favor  of  tlic  in- 
tlexibkncss  of  natural  laws  which  llic 
spiritualists  do  not  share.  Uis  language 
is,  that  **it  la  quite  legitimate  for  the 
inqnirer  to  enter  upon  this  study  with 
that  *  prepossession*  in  fhvor  of  the  as- 
certained and  universally  admitted  laws 
of  Nature,  which  believers  in  spiritual- 
ism make  it  a  reproach  against  men  of 
science  that  they  entertain."  Hoth  our 
critics  resent  this  imputation  upon  be- 
lievers in  spiritualisni."  Mr.  Wallace  <le- 
clares  it  to  bo  "  unfounded  and  totally 
false; "  and  Dr.  Boohanan  affirms  spir- 
itualists to  be  **  the  foremost  of  sll  men 
in  insisting  on  the  oniTersal  inviolabil- 
ity of  all  the  lawa  of  Nature,  extending 
their  infrangible  power  not  only  over 
all  physical  phenomena,  but  throughout 
the  equally  extensive  j>sychic  realm." 

It  is  obvi«iu.s  that  r>r.  Buchanan  hero 
uses  terms  to  suit  liiniself,  as  he  'j'wv^  to 
tlie  phrase  "laws  of  Nature''  a  mean- 
ing very  ditferent  from  its  established 
scientific  significance.  In  its  scientific 
sense,  the  term  ''Nature*'  deaignatea 
that  sphere  of  phenomena,  material  and 
mental,  of  which  we  have  constant  ex- 
perience, which  is  accessible  to  the  hu- 
man faoolUes,  and  which  by  its  order 
becomes  a  siibjeot  of  methodical  knou  1- 
cdL'e  ;  while  the  laws  of  Nature  are  tlie 
uniformities  of  action  tliat  are  coexten- 
sive with  this  spliere.  To  this  tract  Dr. 
Huchanan  annexes  a  "psychic  realm,'* 
meaning  thereby,  not  the  common 
sphere  of  mind  which  is  already  em- 
braced by  the  term  ''Nature,**  but  a 
super-mundane,  extriFmaterial,  preter- 
natural, or  spiritual  world,  above  and 
beyond  the  sensuous  order.  This  su- 
pernal region  ho  claims  to  bring  under 
the  operation  of  the  laws  of  Nature, 
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and  therefore  to  make  it  a  i)urt  of  Na- 
ture, which  we  hold  is  simply  to  con- 
foM  all  diitinctions  and  confoiuifl  the 
natiinl  with  the  sapematiiraL  Dr.  Bn- 
ohanan  eaimot  do  thia  in  tiie  name  of 
science,  for  science  itself  has  onlj  come 
into  existence  by  marking  off  the  nat- 
ural from  the  supernatural,  and  it  be- 
longs by  its  very  essence  and  origin  to 
one  term  of  this  contrasted  relation,  j 
Wo  cannot  undo  the  groat  work  of  sci- 
ence, nnd  cancel  all  that  lias  been  gained 
in  the  intellectual  progress  of  noankind, 
by  going  hack  to  prindtlTe  ttmee  vhen 
the  natural  and  the  sopematoral  were 
all  mixed  up,  and  nothing  was  known  or 
BDSpeoted  of  snoh  things  as  the  laws  of 
Katare.  It  was  then  believed  that 
there  exists  an  upper  sphere  inhabited 
by  pods  who  interfered  as  thvy  chose 
with  earthly  matters;  the  f*i>irituali8ts  ' 
now  believe  in  a  corre?])un(ling  ghost- 
realm,  inhabited  by  disembodied  spirits, 
who  have  still  the  power  of  meddling 
with  the  coarse  of  terrestrial  affairs. 

This  ultra -material  realm,  it  is 
claimed,  is  manifested  by  material  ef- 
fects. Bat  it  is  not  by  those  effects 
which  oconr  rcfrubirly  and  oniformly, 
nnd  to  which  wo  give  the  name  of 
Inws,  that  it  is  the  office  of  science  to 
trace  out.  These  arc  not  attributed  to  ^ 
spiritual  agencies.  The  spirits  are  nev-  ' 
er  alleged  to  be  the  causes  of  cohesion, 
refraction,  digestion,  gravity,  or  any 
of  the  matter-of-coarse  operations  that 
go  on  aronnd  as.  They  are  only  dis- 
closed to  as  by  striking,  wonderfol, 
exceptional,  or  miracaloas  manifesta- 
tions; that  is,  the  ( oniraon  order  of 
Nature  gets  along  without  them,  and 
they  are  only  known  by  breaking 
through  it.  In  Xatnre  we  see  witli  our 
eyes;  in  the  "p>yciiic  realm''  iiieri  are 
said  to  see  with  the  backs  of  their 
beads.  In  Nature  tables  remain  at  re^t 
npon  the  floor  forever  nnless  some 
definite  terrestrial  force  is  applied  to 
mo?e  them  ;  in  the  psychic  realm** 
they  travel  aboat  or  rise  to  the  ceiling 
witiiont  the  intervention  of  any  earth- 


ly cause.  In  Nature  a  bouquet  will  not 
pass  through  the  woody  barrier  of  a 
door,  or  the  resisting  masonry  of  a 
wall ;  in  the  ^  pqrcfaic  realm**  **a]arge 
bnnch  of  hollyhooks«  asters,  lanrds^ 
and  other  shrubs  and  flowers,*'  is  mys- 
teriously spirited  into  a  house  withont 
coming  tlirough  the  usual  openings  in 
the  !isual  way  by  which  material  bodies 
arc  transferred.  In  Nature,  if  a  man 
unguardedly  loses  his  balance  in  a  win- 
dow, he  falls  to  the  earth  ;  but  in  the 
"psychic  realm  "  Mr.  Uome  "lloats  in 
tlie  air  by  moonlight  oat  of  one  win- 
dow and  in  at  another  at  a  height  of 
seventy  feet  £rom  the  groond.**  In  Na- 
tore,  if  we  wish  to  go  to  a  house,  we 
must  walk  there  or  get  a  conveyance 
to  be  carried,  and  then  can  only  get  in- 
side by  the  opening  of  some  passage  of 
entrance;  but  in  the  "psychic  realm" 
buxom  Mrs.  Guppy  "sails  through  the 
air  all  the  way  from  Highbury  Park  to 
Lamb's  Conduit  Street,  and  is  brought 
by  invisible  agency  into  a  room  of  which 
the  doors  and  windows  were  closed  and 
fastened,  coming  plump  down  in  the 
midst  of  a  circle  of  eleven  persons  who 
were  ^^itting  in  the  dark  shoulder  to 
shoulder." 

Can  those  who  believe  these  things 
be  said  to  maintain  the  laws  of  Nature? 
Certainly  not,  in  any  such  sense  as  that 
wliich  science  affirms.  The  spiritual- 
ists say  that  these  apparently  miracu- 
lous effects  ore  not  really  miracaloas, 
but  are  simply  the  consequences  of 
higher  laws  of  Nature  by  which  the 
lower  ordinances  of  the  material  sphere 
are  overcome.  But  it  is  dear  that  l>e- 
fore  the  men  of  science  can  accept  such 
astoundinii  propositions  he  must  give 
to  the  wimls  all  th^>^o  laws  of  the  natu- 
ral world  wliich  he  has  been  accustomed 
t<»  regard  as  ol'  dcinonst rated  constancy. 
In  life,  by  all  his  resources,  the  most 
gifted  man  cannot  suspend  the  opera- 
tion of  gravity  upon  a  single  i)artide 
of  matter  by  an  infinitesimal  firaotion. 
But  when  he  dies  we  are  taught  that 
his  ghost  can  come  l<aok,  and  saspeod 
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tho  action  of  gravity,  in  a  way  to  ex- 
cite the  astonishment  of  whole  circles. 
And  this miraoalons  prerogative,  we  are 
toldf  18^  itself,  but  an  ezemplificatioD  of 
natural  law.  Bat,  assuming  the  troth 
of  the  spii^toalist's  view,  we  have  sim- 
ply come  to  an  end  of  natural  law.  If 
the  wonders  alleged  be  true,  where  is 
the  liuHis  of  trust  in  tlie  rcfrular  course 
of  Nature?  If  the  uniforniitit-s  of  phe- 
nomena that  science  assumes  to  liave 
diaooyered  eaa,  aa  a  matter  of  fact,  be 
diatnrbed  hj  the  eapridoaa  incursions 
of  iinaeen  beings,  then  there  are  no 
sucli  uniformities ;  and  the  ocmception 
of  law,  instead  of  being  the  most  ftm- 
damental  conviction  of  the  scientitic 
mind,  is  an  illusion  to  be  abandoned. 
Anxiety  about  the  constancy  of  these 
laws  is,  however,  the  last  thing  that 
troubles  scientific  men,  and  tlieir  repose 
of  mind  upon  this  sabjeet  aofficiently 
aoooonts  for  their  general  indifference 
to  the  claims  of  apiiitnalism. 


IKDICATJONS  OF  PROGRESS. 

OuB  readers  will  wdl  remember  the 
row  occasioned  last  year  when  Prof. 
TTnxU'y  said  that  the  evidence  of  the 
truth  of  evolution  must  be  aeeejited  jis 
demonstrntivf.  We  mark  with  interest 
the  decisive  indications  that  are  accumu- 
lating in  <'oufirmationof  Prof.  Hniley's 
position.  Another  President  of  the 
British  Association  for  the  Advance- 
ment  of  Boienoe  has  spolten  upon  the 
subject,  under  the  responsibilities  of 
his  distinguished  position,  and  in  entire 
corroboration  of  the  avowals  of  former 
presidents  of  that  body  t'or  the  last 
dozen  years  in  relation  to  this  question. 
His  indorsement  of  evolutionary  doc- 
trine Is  emphatic  and  nnqnaHfied.  Prof. 
AUen  Thomson  has  been  weU  luiown 
as  an  eminent  oaltiTalor  of  biology; 
bat  he  comes  forward  now  as  a  new 
anthority,  and  will  be  listened  to  with- 
ont  the  prejudice  which  attaches  to  the 
names  of  those  men  who  have  been  in 
VOL.  XI. — 48 


the  tliiek  uf  the  tight  for  the  lust  twenty 
years.  The  topic  of  the  presidential 
address  is  the  Development  of  the 
Forms  of  Animal  life,'*  and  we  here 
qnote  the  opening  passages,  describing 
the  remarkable  change  in  the  manner 
j  of  viewing  biological  questions  which 
j  has  taken  place  during  the  last  half- 
century.   President  Thomson  says : 

'  "  In  the  three  earlier  decndes  of  this  cc  n- 
tury  it  was  tiio  common  belief,  in  this  coun- 
try at  least,  shared  by  men  of  science  && 
well  as  by  the  larger  body  of  perrons  who 
had  given  no  special  attention  to  the  sub- 
jeot.  tliat  the  various  forms  of  plants  nnd 
anmiulii  recognized  by  uaturalLsta  iu  their 
systenatieamngements  of  genera  and  spe- 

I  cies  were  permanently  fixed  and  unulter- 
able;  that  they  were  not  Bubjoct  to  greater 
changes  than  might  occur  as  occasioual  va- 
riations, and  that  such  was  the  tendeney  to 
the  maintenance  of  uniformity  in  their  spc- 
ciflc  characters  that,  when  varieticB  did 
arise,  there  was  a  natural  disposition  to  the 
return,  in  the  course  of  succeeding  gcncra- 
tionSf  to  the  txed  fonn  snd  natare  supposed 
to  belong  to  the  parental  stock ;  and  it  was 
also  a  necessary  part  of  this  view  of  the  pei> 
muncucy  uf  species  that  each  wab  considered 
to  have  been  originally  produced  fk^m  an 
individual  having  the  exact  form  which  its 

'  descendants  ever  nt'terward  retuint  d.  T" 
this  scientitic  dogma  was  further  added  the 
quasi-religiouB  view  that,  in  the  exeroise  of 
infinite  wisdom  and  goodness,  the  Creator, 
when  ho  called  the  successive  speciea  «if 
plants  and  animals  into  existence,  conferred 
upon  eaoh  preoisely  the  organisation  and 
the  properties  adapting  it  best  for  the  kind 
of  life  for  whieli  it  was  designed  in  the  gen- 
eral scheme  of  creation.  This  was  the  older 
doctrine  of '  Direct  Creati<»i,*  of  *  Teleologi- 
cal  Belation/  and  of  *  Final  Cau^^es:'  and 
those  only  who  have  known  the  firm  hold 
wliicli  sneh  views  had  over  the  public  mind 
in  past  times  can  understand  the  almost  i;n* 

t  qaalifled  approbation  with  whieh  the  lessen* 

!  inL'  on  these  questions  in  writings  like  the 
'  JiridL'ewater  Treatises'  (not  to  mention 
older  books  on  natural  theology)  was  re- 
ceived in  their  time,  as  well  as  the  yeiy  op- 
posite feelings  excited  by  every  work  which 
piesented  a  diiferent  view  of  the  plan'of 
creation. 

On  the  Continent  of  Knrope,  it  is  true, 
some  bold  speeaiators,  snch  as  Goethe, 

\  Oken,  Lamarck,  and  Geoffroy  Pt.-TIilaire. 
j  had  in  the  end  of  the  last  and  commence- 
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meat  of  (bis  oentmy  broMhtd  tibe  doctrine 
tb*t  tbero  is  in  VMag  b«inge  ftOODtinuous 
series  of  gradutions  us  w  i-ll  aa  u  consistent 
and  gcnorni  plan  ot'  organization;  and  tbut 
the  croatiun,  therefore,  or  origin  of  the  dit- 
fereot  forms  of  plents  and  tofanals  mnst  luiTe 
boen  the  restUt  of  a  gradual  prooees  of  de- 
Telopmcnt  or  of  derivation  one  from  another, 
tho  whole  atandiug  connected  together  iu 
oertiinoauaal  relations.  Bnt in  Britainsndi 
Tiews,  thongh  known  and  not  altogether  re* 
pulsivo  to  a  few,  obtained  little  favor,  nnd, 
by  some  stranffe  process  of  roasoiiinjr,  were 
looked  upon  by  the  great  majority  txa  little 
•hort  of  irapiovs  questionings  of  the  supveme 
power  of  tlie  Almighty. 

"  How  ditferent  is  the  position  of  matters 
in  this  respect  iu  our  day  1— when  the  oau- 
tioQS  nstnraUst  rsoeiTSs  sad  sdopts  with 
the  grsstest  reserve  the  ststanrant  fixed 
and  permnnent  specific  characters  as  belong- 
ing to  the  different  forms  of  organized  beings, 
nnd  is  fully  persuaded  of  the  constant  ten- 
denqr  to  varistion  which  all  spedes  show 
STon  in  the  present  condition  of  the  earth, 
and  of  the  still  greater  liability  to  change 
which  must  have  existed  in  the  earlier  pe- 
riods of  its  ftrmation—when  the  helief  pre- 
vails that  so  far  fnm  being  tiis  direct  prod- 
uct of  distinct  acts  of  creation,  the  various 
forms  of  plants  and  animals  have  been  grad- 
ually evolved  iu  a  slow  gradation  of  increas- 
ing complezitjr ;  and  when  it  is  recognised 
by  a  largo  majority  of  natundtsts  that  the 
explanation  of  this  wonderful  relation  of 
connection  between  previously-existing  and 
ll^  foims  is  to  be  found  in  the  constant 
tendency  to  variation  during  development 
and  irnnvth,  and  the  perpetuation  of  such  va- 
riations by  hereditary  transmission  through 
successive  generations  in  the  long  but  in- 
calcnlable  lapse  of  the  earth's  natural  mnta- 
tione.  These,  as  you  must  all  bo  aware,  arc 
in  th»'ir  ossoiitial  features  tho  views  now 
known  as  Darwinism,  which  were  first  simul- 
taneously brought  fbrward  by  Wallace  and 
Darwin  in  1858,  and  which,  alter  being  more 
fidly  elaborated  in  the  works  of  the  latter 
and  ably  rtupp  )rted  by  the  former,  socnred,  ' 
in  the  incredibly  8hort  space  of  ten  or  twelve 
years,  the  general  approTal  of  a  large  por- 
tion of  the  scientific  world.  The  change  of 
opinion  is,  in  fact,  now  such  that  there  are 
few  scientific  works  on  natural  history, 
whether  of  a  spedal  or  more  general  charac- 
ter, in  which  the  relation  which  the  fiicts  of 
sdence  bear  to  the  newer  doctrines  is  not 
careftilly  pointed  out;  that,  witii  the  gen- 
eral public  too,  the  words  '  Evolution'  and 
'Development*  have  oessed  to  ezoite  the 


feelings,  siiovntiBg  tlinoelto  iMiwiv  irUeh 
tbey  at  first  prodnoed  in  the  minds  of  thme 

to  whom  they  were  equally  unfamiliar  and 
suspiciouH  ;  and  tiiat  evi  ii  in  popular  litera- 
ture and  ephemeral  cil'utiLoub  direct  or  met- 
aphoriosl  iUostnttions  sre  dnwn  In  soch 
terms  of  the  Darwinian  theory  as  *  straggle 
for  existence,'  '  natural  selection,'  '  survival 
of  the  fittest,'  'heredity,'  'atavism,'  and 
the  like. 

**  It  cannot  be  doubted  that  in  this  coun- 
try, ns  on  t)ie  Continent,  the  influence  of  au- 
thority hnd  much  to  do  with  the  persigtcnee 
of  the  older  teleological  views ;  and,  us  has 
been  well  renunked  by  Haeekel,  one  of  the 
ablest  and  keenest  supporters  of  the  modem 
doctrine,  the  combined  intluenee  more  espe- 
cially of  the  opinions  held  by  three  of  the 
greatest  naturalists  and  bio1<^ts  who  liave 
ever  lived,  vis.,  Linnstts,  Holler,  and  Cu- 
vicr,  men  unsurpassed  in  the  learning  of  • 
their  time,  and  the  authors  of  important  dis- 
coveries in  a  wide  range  of  biological  sci- 
ence, was  dsoldedly  adverse  to  the  ftee  car> 
reirt  of  speoulative  thought  upon  the  more 
general  doctrines  of  biology.   Atid  if  it  were 
warrantable  to  ottributo  so  great  a  change 
of  opinion  as  that  to  which  I  have  adverted 
as  occurring"  in  mj  own  time  to  the  influ- 
ence of  any  single  intellect*  it  most  be  ad- 
mitted that  it  is  justly  due  to  the  vai<t  ranee 
and  accuracy  of  his  knowledge  of  scientific 
flwts,  the  qidek  appreciation  of  th^  motoal 
intcrdependenee,  and  above  all  the  unexam- 
j  K  d  clearness  and  candor  in  atatementof 
Charles  Darwin. 

**  But  while  we  leadily  acknowledge  the 
largo  share  which  Darwin  has  had  in  guiding 
sciontific  thonLrht  into  tlu-  newer  tracts  of 
biological  doctrine,  we  sliall  also  >»».  disposed 
to  allow  that  the  slow  and  dlthcult  jirocess  of 
emancipation  tnm.  the  thralldom  of  dograstic 
opinion  in  regard  to  a  system  of  creation, 
and  the  adoption  of  Inrge  antl  indoprndent 
views  more  consistent  with  observation,  rea- 
son, philosophy,  and  religion,  has  only  been 
passible  under  the  effect  of  the  general  prog- 
ress of  scientific  knowledge  and  the  acquisi- 
tion of  sounder  met  liods  of  apj^'l  vin-r  it»  prin- 
ciples to  the  explanation  oi  natural  phenom- 
ena.** 

President  Thomson's  address  con- 
clude.s  with  the  following  words :  I 
consider  it  impossible,  therefore,  for 
any  one  to  bo  a  faithful  student  of  em- 
bryology, in  tlie  present  itate  of  science, 
witboiit  tX  tiie  same  time  beooming  an 
evolntioiust  Tbtro  vaj  ML  be  vmuj 
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diffleuhifl^  some  tommrirtandat,  and 
omoh  to  learn,  and  ihore  may  remain  be- 
yond nraoh  which  we  ahall  never  know; 

but  I  cannot  conceive  any  doctrine  pro- 
fessing to  hring  the  phenomena  of  em- 
bryonic development  within  a  general 
law  which  is  not,  like  the  theory  of 
Darwin,  consistent  with  their  lunda- 
mental  identity,  their  endless  varia- 
bility, their  subjugation  to  varying  ex- 
ternal inflnflnoeB  and  conditiotts,  and 
with  the  poailbility  of  the  tranamlision 
of  the  vi^  eonditiona  and  propertiee, 
wirh  all  their  variations,  from  indi- 
vidual  to  individoal)  and,  ki  the  long 
lapse  of  ages,  from  race  t<»  race. 

*•  I  rejrard  it,  tlierefore,  as  no  ex- 
aggerated repret^entatiou  of  the  present 
state  of  our  knowledge  to  say  that  the 
ontogenetic  development  of  the  indi- 
▼idoal  in  the  Inkier  animala  repeata  in 
its  more  general  charaoter,  and  in  many 
of  its  speoifle  phenomena,  the  phyloge- 
netic  development  of  the  race.  If  we 
admit  the  progressive  nature  of  the 
changes  of  (h  vch^pinent,  their  similar^ 
ity  in  diflfereiit  groups,  and  tlieir  com- 
mon chjiracters  in  all  animuls,  nay, 
even  in  some  respects  in  both  plants 
and  animuls,  we  can  scarcely  refuse  to 
recognize  the  poaaibilitj  of  oontinnoos 
derivation  in  the  history  of  their  origin ; 
and  howev^  Ikr  we  may  be,  by  reason 
of  the  im perfection  of  oor  knowledge 
of  paleontology,  comparatiTe  anatomy, 
and  emhryolopy,  from  realizing  the  pre- 
cise nature  of  the  tliaiii  of  connection 
by  which  the  actual  descent  has  taken 
place,  >*till  tlure  can  bo  little  doubt  re- 
maining in  the  mind  of  any  unprtyu- 
diced  stodent  of  embryology  that  it  is 
only  by  the  employment  of  each  an  hy- 
pothedfl  as  that  ct  evolntion  that  fur- 
ther investigation  in  these  several  de- 
partments will  be  promoted  so  as  to 
bring  ns  to  a  fuller  comprohormion  of 
the  most  gonornl  lnw  which  rejrulates 
the  adaptiitiou  ot  struotare  to  function 
in  the  universe." 


TBE  PWaumP  OF  PASTTSa. 

TTe  print  the  able  and  sngirestive 
essay  of  Prof.  Goldwin  Smith  on  •*  The 
Decline  of  Party  Government**  He 
opens  an  interesting  qnestion,  which, 
in  one  shape  or  anotiier,  is  boond  to 
force  itself  more  and  more  upon  think- 
ing people.  The  customary  short  Ic^c 
of  the  case  is  that  we  cannot  have  gov- 
ernment without  politics,  and  we  can- 
not have  i)olitics  without  partisanship  ; 
this  is,  therefore,  a  necessary  thing, 
which  must  hold  the  bame  ascendency 
in  the  fbtore  that  it  has  held  in  the 
past,  so  that  all  Ideas  of  doing  without 
it  are  futile,  and  all  inquiries  respecting 
its  dedine  superfluous.  We  do  not  sup- 
pose that  political  parties  are  to  cease, 
or  that  partisans  liave  the  slightest  occa- 
sion for  anxiety  respecting  tlieir  contin- 
uance ;  but  we  do  not  believe  that  the  fu- 
ture is  to  repeat  the  past  in  this  matter. 
The  progress  and  diffusion  of  science,  the 
formation  of  scientific  habits  of  thought, 
and  an  increasing  fiumlty  of  observing 
and  reasoning  directly  upon  the  facts  of 
life,  are  going  to  interfere  materially 
with  the  ideas  and  interests  of  politics. 
Thus  far  p<»litic8  has  been  a  blind  and 
bungling  art,  necessary  indeed,  but  so 
crude,  loose,  and  wasteful  in  its  ])rac- 
tices,  and  so  much  a  uuilter  of  rule-of- 
thumb,  and  transient  experience,  and 
the  manipulation  of  men,  that  all  idea 
of  fiur-reaohing  prindplee  in  the  polit- 
ical sphere  is  currently  scouted.  Yet 
this  is  not  the  region  of  chaos,  and 
there  are  laws  in  political  phenomena, 
deej)er  than  legislative  enactments. 
These  are  to  be  gradually  worked  ont 
into  scientific  exi»rcs.<ion,  and  in  pro- 
portion as  this  is  done  political  parti- 
sanship must  undergo  important  modi- 
fication. It  may  be,  as  Prol  Smith  as- 
sumes, that  partisanship  must  decline 
for  lack  of  serious  issues  upon  whidi 
multitudes  of  men  can  be  kept  in  prop- 
er antagonism.  But  we  calculate  upon  . 
a  ^'rowing  dissatisfaction  with  thr  nietli- 
ods  by  wiiioh  the  moat  valid  political 
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qaestioDB  are  dealt  with.  The  aatertton 
of  principles  and  the  adTooaoj  of  meaa- 
urea  mnat  oontinne  to  be  indiapeoaable, 

and  there  cannot  fail  to  be  differences 
of  opinion;  but  partisan  ethics  demands 
denial  as  well  as  affirmation,  and  denial 
as  a  matter  of  policy.  It  jjrovidcs  Ibr 
opposition,  and  ot"  coiirse  dreads  a(.'(|ui- 
escence  jind  agret'inoiit.  As  a  work 
of  dealing  with  serious  <|Ue:stious,  this 
policy  cannot  continue  to  command 
respect.  Indeed,  there  is  already  a 
^wing  diagnst  in  the  oommonitj  at 
the  emptiness  and  futility  and  horn- 
bng  of  political  partisanship.  Men  of 
honest  purposes  and  fair  discrimination 
will  not  go  to  the  polls  to  vote  unless 
overborne  and  swept  alon;:  by  a  fac- 
titious t'xoitcment.  Wo  ar^^i  told  that 
good  iiK-n  should  attend  primary  meet- 
ings, 80  as  to  rescue  politics  from  the 
corrupt  hands  into  which  it  has  fallen. 
But  it  ia  a  grave  qaeation  whether  it 
lias  not  fallen  into  anch  banda  by  the 
necessary  lawa  of  partisanship.  What 
is  the  chance  of  a  plain,  Iioneatman,  ao- 
costomed  to  open  dealing,  in  a  caucus 
or  convention  against  the  skilled  in- 
triguers, the  practised  wire-pullers,  and 
the  disciplined  managers,  who  till  the 
air  with  their  cries  of  "reform,"  and 
outdo  everybody  in  their  zeal  to  purify 
politics  ?  The  stealthy,  long-headed  cal- 
eolator  beata  the  man  of  inexperience 
$t  erery  taclc  and  torn ;  and  party  poli- 
tica  ia  peooliiM'ly  the  field  where  craft, 
mana>uvre,and  sfr.itegy,  have  their  un- 
hindered way.  This  is  being  inoreos- 
inirly  recognized,  and  there  is  coming 
with  it  a  deepening  distrust  of  parti- 
san agency.  To  get  everything  decent 
out  ot"  politics  as  (|uickly  as  possible  is 
now  the  open  demand.  Courts,  schools, 
prisona— an  the  important  agencies  of 
society— most,  it  is  admitted,  be  taken 
out  of  politics,  if  their  purity  and  efii- 
dency  are  to  be  maintained ;  and  even 
the  chief  office-holder  of  the  nation 
heads  a  crusade  to  get  all  the  office- 
holders of  the  country  out  of  politica, 


Oitiaena  may  be  expected  to  imitate 
thia  good  example,  and  more  and  mor« 
get  out  of  politics  themselTes. 


FURTHER  ASTRONOMICAL  DISCO  VEJilKS. 

TriE  luck  of  successful  research  seems 
now  with  the  astronomers.  Laj^t  month 
we  announced  the  brilliant  discovery 
of  oxygen  in  the  atmosphere  of  the  sun 
by  Prof.  Henry  Draper ;  and  wo  have 
now  to  chronicle  the  equally  brilliant 
discovery  of  two  satellites  of  H are  by 
Prol  Aaaph  Hall,  of  the  Kaval  Obaer^ 
vatory  at  Washington;  and  also  of  a 
third  moon  of  Mars  discovered  ten  days 
later  by  Profs.  Henry  Draper  and  E.  H. 
Iloldenat  the  private  observatory  of  the 
Drapers,  at  Hastings-on-the- Hudson. 
We  pu])lish  an  interesting  article,  by 
Prof.  Daniel  Kirk  wood,  on  "  Murs  and 
hia  Satellites,"  giving  an  account  of  the 
growth  of  oar  knowledge  of  the  planet 
and  the  partieulars  of  Prof  HaU*8  dia> 
eovery  of  hia  moona. 

As  Prof.  Kirkwood  remarks,  the 
question  whether  Mara  had  a  satellits^ 
which  has  now  been  so  remarkably  re» 
solved,  has  long  interested  astronomers. 
How  they  hare  regarded  it  may  l)0  il- 
lustrated by  the  following  jj{u*>age  from 
the  third  edition  of  Mr.  Chamliors's  ad- 
mirable Hand-book  of  Descriptive  .sVa- 
tronomy,"  published  this  year  : 

"  As  far  OS  we  know,  Murs  possossos  no 
satellite,  though  analogy  does  not  forbid, 
bat  rather,  on  tiie  oontmy,  leads  ua  to  infer 
the  existence  of  ona;  ami  its  never  having 
been  seen,  in  thin  case  Qt  least,  prove*  noth- 
ing. The  second  sutellite  ot*  Jupiter  is 
only  ^  of  the  diameter  of  the  primary,  and 
a  satellite  A  of  the  diameter  of  Mars  would 
be  less  tlmn  one  hundred  inik-s  in  diameter, 
and  therefore  of  a  size  barely  witliin  the 
reaeh  of  our  largest  telescopes,  ullowing 
nothinflr  for  its  possibly  oloao  prozlniity  to 
the  planet.  The  fact  that  one  of  the  satel- 
lites of  .Saturn  was  only  discovi  icl  n  tow 
years  ago  renders  the  discovery  of  u  satellite 
of  Mars  by  no  means  so  great  an  imptobabil* 
1^  as  might  be  ima^nad." 
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UTERARY  NOTICES. 

EjammBiitAL  Scunci  Sebies  for  Begin- 
ners. LionT  :  a  Sorios  of  Simple,  En- 
tertaining, and  Inexpensive  Experiuients 
in  the  Phenomena  of  Ught,  for  the  Uie 
of  Studints  of  eviTv  Alt*'.  I?y  ALt'RKn 
H.  Mayke  and  Cuaklks  IlAiuiwUU).  >iew 
York:  D.  Apptoton  ft  Co.  Pp.  112. 
Price,  $1. 

Thb  eaqMUBhreneM  of  appftmtns  has 
long  been  felt  ns  a  formidable  difficulty  in 
theeflbrt  to  make  scientific  education  popu- 
lar and  practicable.  There  i.-'  double  hin- 
drance here ;  the  instruiuents  of  experiment 
are  so  costly  that  they  cannot  be  procured 
for  common  nse^  and  became  of  this  expen- 
^venen  they  liKre  to  be  in  carefol 
chaige^  80  that  ordinary  pupils  cannot  use 
them,  and  mu^t  content  theni?elvef=  merely  | 
to  look  on  and  see  others  work.  Wut  what 
is  wanted  indispensably  is,  that  all  the  stu- 
dents shall  be  ihemselTes  pnt  to  work ;  shall 
be  set  to  making  experiments,  and  observ- 
ing and  proving  thiogs  for  themselves.  The  | 
obstacles  to  such  a  course  have  hitherto  i 
been  so  preat  and  so  general  that  pupils 
have  had  Imt  little  chance  to  cultivate  nm- 
nipuIatioQ ;  and  but  few  schoolij,  in  fact, 
hare  been  able  to  procure  the  instnnnents 
requisite  for  denHmstration  on  the  part  of 
the  teacher.  To  remedy  these  difficulties 
and  point  out  not  only  how  scientific  ap- 
paratus for  physical  cxperimenttJ  can  be 
cheaply  made,  but  how  much  the  pupil  cuu  , 
do  to  help  himself  in  the  matter,  Prof. 
Mayer,  of  the  Stevens  Pdytechnle  Listi- 
tute,  has  undertaken  a  series  of  UtHe  booki^, 
of  which  the  first  ii  now  published.  His  | 
choice  of  a  subject  to  l)e^in  with  is  nio*t 
fortuimtc.  The  phenomena  of  li<:ht  are  at 
once  familiar  and  attractive,  are  always 
•Tsilable,  and  admit  of  appliances  for  Ulus- 
tratton  of  the  most  simplified  and  inezpen- 
sire  character.  We  give  ample  illustra- 
tions of  this  in  another  article  of  the  Month- 
ly, from  wliich  the  reader  will  see  how 
much  can  be  done  in  the  way  of  careful 
experimental  work  for  the  illustration  of 
the  principles  of  optics,  with  but  a  small 
outlay  of  money  and  but  little  trouble. 

The  authors  pay  in  the  preface:  "It  Is 
beli'  V.  d  \\v.M  this  book  will  occupy  a  place 
hitherto  unfilled  in  scientific  literature.  It 


is  spedslly  prepated  for  the  boy  or  giri 
student  and  for  the  teadier  who  has  no  ap- 
paratus, and  who  wishes  his  pu]rfls  to  be> 

come  expenmenters,  strict  rcasoners,  and 
exact  ol'setvers.  Nearly  all  the  ex]H'ri- 
meuts  (ie.-LTibed  are  new,  and  all  have  been 
thoroughly  tested.  The  materials  employed 
are  of  the  cheapest  and  most  common  de- 
scription, and  an  ttie  experiments  may  be 
performed  at  an  expense  of  le.^s  than  fifteen 
dollars.  The  apparatus  h  at  the  ;*anie  time 
suitable  for  regular  and  daily  use  in  both 
ttie  home  and  school,  and  with  care  should 
last  for  years.** 

It  is  proper  to  add,  in  explanation  of 
the  joint  authorship  of  the  work,  that  Prof. 
Mayer  has  been  long  busy  in  inventing 
simple  and  cheap  apparatus  to  helj)  teach- 
ers and  pupils  in  the  art  of  experiment- 
ing; but,  being  greatly  occupied  with  hb 
pntfesslonal  duties,  he  made  an  arrange- 
ment  with  Mr.  Charles  Barnard  to  assist 
hitu  in  preparing  his  rcfults  for  the  prcps. 
All  the  contrivances  and  inventions  for  il- 
lustrating experiments  belong  to  2'rof. 
Mayer ;  Mr.  Barnard  has  attended  to  the 
detaQ  in  the  execution  of  the  book,  while 
FM^.  Mayer  has  mMntained  a  close  super- 
Tision  of  the  work. 

RXPORT  or  THE  Commissioner  or  Fish  and  . 
Fmnans.  Psrt  IIL,  for  1878-.>74  and 
1874-'75.    Washington:  Government 

Printinfr-OfBce. 

In  this  report  Prof.  Baird  gives  the  re 
suits  thus  far  obtained  in  the  inquiry  into 
the  decrease  of  food-fishes,  and  the  eibrts 
to  protect  and  propagate  them  in  American 

waters.  The  work  in  which  the  commis.^ion 
I?,  enjraped  is  an  important  one ;  it  has  been 
l)ushed  with  vigor,  and  with  results  which 
upon  the  whole  are  encouraging.  The  ex- 
tent to  which  fish  can  be  made  to  contribute 
to  tlie  food^upply  is  not  generally  appre- 
ciated. It  is  not  alone  the  fisheries  of  the 
coasts  and  the  Great  Lakes  that  may  be  made 
t<i  liave  value,  but  every  mile  of  river  and 
creek,  and  every  pond  and  even  ditch,  may, 
with  proper  management,  be  made  to  con- 
tribute toward  supporting  a  stock  of  fish. 
They  menage  these  tldngs  better  in  (%ina, 
and  have  carried  pisciculture  to  an  extent 
unknown  among  We«teni  nations. 

Many  of  the  indijienous  ganic-fi^^li  de- 
cline to  adapt  themselves  to  the  changed 
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oonditions  resulting  from  civilizatioii— IImj 
gradually  disappear  from  tho  Htreams,  and 
even  if  ihcy  did  not  are  often  f^oidy,  car- 
nivorouB  savages,  who  effeciually  bar  a  great 
mcretse  of  numbers,  especially  in  amaU  wa> 
ten  They  nuut  be  replaoed  by  ipeoiee 
that  take  more  Undly  to  eohiratioii— tfasi 
may  be  domesticated.  The  trout  seems 
Will  udaptcd  to  pond-culturc,  and  its  rm-rits 
are  well  known.  Prof.  Baii  d  also  ranks  the 
European  carp  very  Idgbly  in  this  connec- 
tion, and  believes  that  for  propagadott  in 
ponds  and  sluggish  waten,  both  North  and 
South,  it  will  excel  all  othen^  Ite  good 
qualities  are:  fecundity  and  adaptability 
to  the  procossos  of  artificial  propagation ; 
har(linor»s,  nipiil  ;:rowtli,  and  ability  to  popu- 
late waters  to  their  greatest  extent ;  bnrm- 
lessness  in  relation  to  other  fishes,  living 
hugdy  on  a  T^etable  ^et;  and  good  table 
quafittes. 

The  Tohmie  la  largely  occupied  by  8n|»- 
plementary  papers  of  unequal  Talue:  ac- 
counts of  the  fish-indnatrie.s  of  other  apjes 
and  countries;  reports  of  tlie  ."Special  ef- 
forts to  transport  fish,  lobsterri,  etc.,  to  and 
from  OaKfornia,  and  to  Borope;  and  an  ap- 
pendiz  deroted  to  thenalmal  Uatory  of  the 
subject.  A  systematic  liat  of  food-fishes, 
with  descriptions  and  some  account  of  their 
range,  siMsnns,  etc.,  would  be  a  valuable  ; 
and  much-needed  contribution  to  common 
iLDowledgc.  We  hope  it  will  be  possible  for 
Prof,  fiaird  to  carry  oat  bla  partial  promise 
to  issue  aucb  a  worit  in  anch  a  way  that  h 
will  be  obtainable  by  the  general  public 

Ancient  ;h>ciety  :  or,  Rbsearches  in  the 
Links  op  Hchan  Progress  frosc  Sav- 

AOBRT  THRODOH  BaKOAKISM  TO  ClVlLr- 
ZATION.     Hv  liEWIS  II.   MOROAN',  1>L.  D. 

New  York":  Henry  Uolt      Co.,  1877. 

Pp.  660.   Price,  $4. 

IUht  of  the  obflcore  problems  of  eth- 
nology are  here  analysed  and  discussed  with 
a  wealth  of  learning  which  renders  the  work 
a  valuable  one  for  both  the  student  and 
general  reader.  In  the  opening  paragraph 
the  avthor  afflrma  the  great  antiquity  of 
mankind  npon  the  eartt,  and  proceeda  to 
Uluatrate  the  extreme  rudeneea  of  their 
early  condition  and  the  gradual  evolution  of 
their  mental  and  moral  powers  through  the 
slow  accumulation;*  of  experience.  The 
facts  pre^ented  throughout  the  work  show 


that  the  progress  of  mankind  has  been  from 
the  bottom  of  the  scale,  and  that  *'  the 
theory  of  liuinan  degradation,  to  explain 
the  existence  of  savages  and  barbarians,  \& 
no  l(»iger  tenable.**  Itis^wnthathmnna 
progreea  haa  been  eeaentlally  continuoiis, 
and  that  there  ia  a  conunon  principle  of  in* 
telligence  in  the  Savage  the  barbarian,  and 
the  civilized  man.  As  a  consequence  of 
this,  the  same  rcsultj?  have  appeared  at  all 
times  and  in  all  arca^  under  the  same  eth- 
nical conditions.  The  roots  of  modem  in- 
stitntionB,'*  the  anthor  obeenree,  **ario 
planted  fai  the  period  of  barbarfnn,  into 
which  their  germs  were  transmitted  from 
the  previous  period  of  savagery.  They  have 
had  a  lineal  descent  through  the  ages  with 
the  streams  of  the  blood,  as  well  as  a  logi- 
cal development." 

The  sutject  Is  conridered  by  die  anAor 
under  these  four  heada :  1.  Growth  of  bi- 
teUIgence  through  Inventions  and  Disoor- 
eries  ;  2.  rJrowth  of  the  Idea  of  Govern- 
ment; '4.  Growth  of  the  Idea  of  the  Family; 
4.  (crowlh  of  the  Idea  of  Property. 

in  the  discui3:iiou  of  each  of  these  the 
reader  is  made  familiar  with  the  soooessire 
phases  of  culture  which  society  has  pseecd 
through  in  the  course  of  its  development. 
These  phases  are^  aa  defined  by  the  antlMir, 
savagery,  barbansm,  and  civilization,  oon- 
Htituting  three  graml  ethnical  periods  in  the 
progrc:i!i  of  mankind.  Savagery,  the  term 
applied  to  the  bwest  statns,  extends  flroni 
the  period  in  which  mankind  were  without 
arts  or  definite  social  organizations  to  that 
in  which  they  had  attained  something  of 
both.  With  the  close  of  the  period  of 
savagery  that  of  bar))arism  begins.  At  this 
period  the  art  of  making  pottery  had  been 
developed ;  the  bow  and  arroWy  and  imple- 
ments of  flint  and  stone,  were  in  use.  The 
ethnical  period  of  bariwrism  is  sabdirided, 
as  is  that  of  savagery,  into  three  stages, 
representing  characteristic  phases  of  cult- 
ure. It  began  with  the  sin)ple  arts  re- 
ferred to,  and  ends  with  the  invention  of  a 
phooetic  alphabet  and  die  vse  of  writhig 
hi  literary  composition.  In  tliis  stage  of 
culture  are  placed  the  Grecian  tribes  of  the 
time  of  Homer,  and  the  Germaidc  tribes  of 
the  time  of  Cnesar.  Civilization  begin*!  with 
the  close  of  barbarism.  It  will  not  be  in- 
furred  that  the  transition  from  one  statua 
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of  society  to  another  has  been  sharp  or 
sudden.  "  Time  has  been  an  essential  ele- 
mflOt  in  the  formation  of  these  strata.*' 

The  TariouB  Uaet  along  which  develop- 
BMnt  has  lakMi  pliM  are  thiifl  winiMnsed: 
1.  Sabdstence  ;  2.  Gorernment ;  8.  Lan> 
crunj^*' :  4  The  Family  ;  6.  Religion  ;  6. 
lloiin' Lite  and  Architecture;  7.  I'ruporty. 
lu  ilio  uuthor'8  plain  each  ul  Uiese  lines 
is  ftUowed  la  detail,  aod  the  eiitneterittiG 
featares  of  each  in  the  sueceasiTe  stages 
of  culture  are  presented  in  thttf  order. 
Thus  subftistmce  is  shown  to  have  been 
at  first  upon  fruits  and  roots.  Next  in  or- 
der came  fish,  then  farinaceous  substances ; 
later,  meat  and  milk ;  and  lastly  arose  agri- 
oidtinre.  It  is  obriovs  that  food  and  the 
methoda  of  proooring  and  preparing  it  have 
direct  relation  tO  COltttie^  80  that  the  status 
of  a  primitive  i>oop1e  may  be  determined 
yery  nearly  by  that  standard. 

The  author's  elaborate  discussion  of  the 
genesis  of  the  family  will  be  read  with  close 
attention,  and 'will  donbtless  excite  eriti> 
eism.  We  can  only  in  the  briefest  manner 
state  without  oomnient  some  of  the  aqpects 
and  forms  of  the  primitive  family  as  pre- 
sented in  the  work.  The  lowest  status  of  | 
society  is  characterized  by  promiscuous  in-  ■ 
tcrconrse.  The  next  stage  was  intennar^ 
riage  of  brothers  and  alstem.  Ont  of  this 
arose  the  oonsanguineous  fiunily,  or  flunily 
representinpr  consanguinity  and  affliuty,  giv- 
ing rise  finally  to  the  orfranizntion  of  the 
family  on  tlio  basis  of  sex.  In  this  a  check 
was  given  to  the  intermarriage  of  brothers 
and  slsterS)  end  fbUowing  this  oecnrred 
marriage  between  single  pairs.  A  higher 
stage  was  the  patriarchal  femily  arisfaig 
from  pastoral  life.  Lastly  arose  the  mono- 
gamian  family,  in  whitli  paternity  of  ehil- 
dren  is  as8ure<l,  with  ownership  of  property, 
and  lineal  descent. 

Throaghont  the  work  it  is  made  ap- 
parent that  the  earilest  steps  in  progress 
were  taken  with  difficulty,  and  required  a 
long  period  of  time.  Hut  changes  became 
more  rapid  as  society  advanced.  If  iriO,CMX» 
years  be  assumed  as  the  period  of  roan^s 
existenee  on  earth,  60,000  years,  on  the 
theory  of  progresriTe  derdopmnit,  most 
be  assigned  to  savagery,  20,000  years  to 
the  lower  f  fage  of  barbarism,  16,000  years 
to  the  middle  and  upper  stages  of  barbarism. 


leaving  but  5,000  years  for  the  period  of  civ- 
ilizution.  It  would  thus  appear  that  during 
three-fiftlis  of  the  whole  human  period  man 
was  scarody  more  than  a  child.  Whatever 
ehanges  of  fltct  or  of  eondosion  fhtnre  in- 
quiries may  render  neoeisaiyin  the  present 
work,  it  will  remain  a  monument  of  Uie 
painstaking  labor  of  the  author. 

Pfeniomn  opTaxonsnoAX.  CinnriimtT,  wtth 

Special  RErKRS.NCE  to  thk  (  "onstiti  tiom 
OF  CiiKMiCAL  Compounds.  Uy  Ika  Hkm- 
SiN,  M.  1).,  Ph.  D.,  Professor'  of  Chem- 
istrv  in  the  Johns  Hopkins  University. 
Philadelphia:  Henry  C.  Lea,  1877.  Fp, 
2:i\.    Price,  ^11.25. 

This  is  a  contribution  to  chemical  litera- 
tore  of  special  fitness  and  importance  at  the 
present  time,  when  the  science  is  passing  in- 
to a  new  stage;  Prof.  Bemsen  devotes  hfan> 

self  to  the  tbcopctical  aspects  of  what  is 
called  the  new  chemistry,  which  he  treats 
with  di^^criinination,  presenting  its  claims 
with  clearness  and  weighing  its  defects  with 
fiimess.  He  aims  to  show  exactly  upon 
what  bads  oar  present  oonceptkos  of  diem- 
ical  constitution  rest.  The  need  of  a  sifUng 
disciHsion  of  the  subject  is  assumed  to  rest 
upon  the  fact  that  the  more  recent  views, 
be  they  good  or  bad,  are  held  by  nearly  all 
the  working  chemists  of  the  day.  In  regard 
to  the  execution  and  purposes  of  his  book, 
the  author  remarics  in  his  pr^ce:  ''The 
subject  is,  of  course,  not  exhausted ;  many 
things  have  purposely  been  left  out,  either 
because  they  have  not  yet  reached  such  a 
stage  of  development  as  to  entitle  them  to  a 
place  among  the  fundamental  principles,  or 
because  It  was  thought  better  to  emphadse 
more  strongly  those  principles  which  are 
treated.  Should  the  reader  miss  anything 
which  he  expected  to  find,  he  will  please 
carefully  consider  whether  the  grounds  re- 
ferred to  are  a  sufficient  excuse  for  the  omis- 
sion. The  imperfections  that  will  be  noticed 
are,  partly  at  least,  due  to  the  hnperfiectfon 
of  our  knowledge  on  some  of  the  subjects 
discussed.  For  instance,  it  seems  to  l)e  im- 
possible for  u.s  at  present  to  treat  the  sub- 
ject of  valence  in  such  a  way  as  to  lead  to 
satisfhctory  results,  mainly  for  the  reason 
that  we  know  so  little  in  regard  to  ii  What- 
ever view  of  this  property  one  may  take,  he 
will  find  some  dllBcttHies  wluch  he  cannot 
surmount" 
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pHYSiOLOoirAL  .EsTTiTTics  By  Grant  Al- 
len, Jj.  A.  Pp.  283.  New  York:  D. 
Appleton  ft  Co.    Price,  $1.60. 

PBor.  Allem  dedicates  this  book  to  Her- 
bert Spencer  as  **  the  greeteet  of  living  phi- 
loeophers,**  uid,  m  miglit  be  expected  from 
this,  he  treats  his  siibjoi-t  from  the  point  of 
view  of  Spencer's  pliilosoplij  and  the  law 
ol'  evolution.    This  i.s  only  another  exem- 
plification of  the  power  of  a  great  princi- 
ple, wlien  netvly  introduced  into  thought,  of 
modifying  old  beliefs  end  metliods  of  study. 
Mr.  Bsin  took  up  tbe  InTeetlgAtloii  of  the 
liuman  mind  more  closelj  from  the  physio* 
lof^ical  side  than  had  been  before  attempted 
in  any  general  exposition  ;  but  hi'  could  not 
link  psychology  to  physiology  without  bring- 
iLg  it  more  completely  into  the  current  of 
Boientillc  progress.  Hence,  when  the  doc- 
trine of  oTolotton  was  accepted,  physiolo- 
gy mderwent  a  philociopbical  change  which 
was  fjo  powerfully  felt  in  psychology  that 
Prof.  liaiti  had  to  revi.se  \\'\*  methodical 
works  to  bring  them  into  haiiiiony  with  it. 
As  (esthetics  is  occupied  with  a  certain  or- 
der of  banan  feelings^  its  roots  most  be 
found  hi  physiology,  and  Flrof.  AIlen*s  book 
it>  an  attempt  to  trace  out  the  ccmnection. 
We  shall  review  this  work  more  fully  in  the 
future,  but  may  here  remark  that  it  has 
been  received  with  great  intercut  and  very 
cordial  approval  abroad.    There  are  vuri- 
oas  opiidons  as  to  the  conipleienesB  of  his 
analysis,  and  the  sofflciency  of  some  of  his 
reasonings,  but  it  is  agreed  that  lie  has 
opened  the  subject  in  a  broad  aspect,  and 
in  a  direction  that  must  be  pursued  by  fu- 
ture thinkers.    The  London  Eznmimr  thus 
refem  to  the  work  in  the  opening  of  its  re- 
view: 

*'Amonir  the  branches  of  haman  actirity 

whirl)  till'  uTowin^'  st  ienco  of  phytiolugy  le  des- 
tined to  iUomiuate,  tbe  Hne  art;*  certainly  have 
a  place.  In  proof  of  this  we  need  refer  only  to 
the  work  of  a  eingle  llvinj;  physiologlat,  H.Hslin- 
boltz.  Of  tbe  Importance  of  thif»  tblnkcr's  phy»- 
k>Ios{cal  contributiuiia  to  the  theory  of  musical 
a  rt  i  I  i  -  nnneceMSiy  to  speak.  It  may  not  be  to 
widely  known  that  fhi-  «;iine  phy?.lo!()«:i«t  has 
recently  published  an  iuHtructive  esuay,  iUas- 
trating  the  bsarfnir  of  optical  sdsnee  on  the  art 
of  painting.  Tlii*  Invasion  of  llie  region  of 
sstbctics  by  natural  science  will  he  regarded  as 
an  aril  by  an  those  who  snppoae  that  this  terri- 
tory should  hv  Infolded  In amistofaaper^nbtlle 
metaphysical  fancy.  To  those,  however,  who 
ask  for  a  clear  and  wdl'deflnlnir  daylight  in  all 
donaias  of  Inqotay,  the  new  direction  of  physt- 


oloj^ical  labor  will  be  welcome.  If  anfthioi:  1» 
likely  to  supply  a  firm  objective  baeit^  for  ii  Bthetlc 
mlet  it  is  pay»ioIoglcal  science.  Mr.  (iraut  Al- 
len (il^'tlnctly  recognises  thin,  and  hie  TOlnino  im 
a  valuable  attempt  to  Sdd  to  the  physMsctanl 
fuuuda lions  of  art. 

"  Oor  anthor  hSRlns  with  a  ttmaly  psotant 
against  the  un-clentlflc  Idea,  apparently  coao- 
tenauced  by  Mr.  Kaskln,  i  hat  the  pleasures  of 
art  are  not  sosespttbto  of  exact  exphuntloii. 
He  holds  that  aesthetic  cnjoymenti?.  lllie  all  other 
pleasares,  may  be  brought  mider  simple  prin- 
ciples or  hiws  of  nervoas  action.  MoreoTer,  he 
f,'oeB  further,  and,  by  help  of  the  new  science  of 
oiYptuic  evolution,  seeks  to  explain  how  it  ii«  tbnt 
oar  nervons  system  has  become  so  convtimted 
as  to  respond  Inaptaaswable  or  painftil  un. 
nor  to  the  varioUf^  floriHory  stimuli.   In  this  wajr 
he  hopes  to  arrive  at  a  complete  answer  to  the 
question  regarded  as  insdahle  by  Mr.  BuSkla, 
'  Why  do  we  receive  pleasure  from  SOBM  fsma 
and  colors,  and  not  from  others  ? ' 

**Tbs  physiological  method  of  study  cannot 
as  yet  he  (tafcly  carried  into  the  discasi^ion  of 
art-effects  beyond  the  simple  sensations  of  tone, 
color,  etc.  The  physiological  conditions  of  the 
more  cotnplex  delights  of  intellect  and  emotion 
are  not  as  yet  accessible.   It  le  a  question,  in- 
deed, whether  as  yet  rhc  phyeiolo^'iial  method 
is  adequate  to  explaining  all  the  aesthetic  pleai^ 
ure  of  tone  and  color,  and  their  comhiiiations. 
This,  however,  is  the  to^k  which  Mr.  Allen  sets 
before  himself.  He  devotes  the  greater  part  of 
hi-  "pace  to  the  elementary  pleasiiirrs  of  art. 
illuHtrating  these,  as  is  fitting,  by  a  general 
review  of  the  phen<miena  of  plearare  and  pelii 
in  the  lower  bfKlily  reL'long  and  in  the  varioot 
senses.  Following  most  recent  writers  on  the 
snhfeet  he  conneets  pain  with  tbe  deetractlve  or 
injnri'xi^  nrtlon  <ir  an  oruTin,  pleasure  with  the 
normal  action  corresponding  to  the  amount  of 
energy  stored  np  at  the  time.** 

BvLLirnr  or  not  Okolooical  ako  Gbo. 

OKAPHiCAL  Survey  of  the  Tkreitoriks 
(IIayden'.«).  Volume  III.,  No.  1.  Pp. 
Ib6.  With  Plates.  Washington :  Gov- 
emment  Printing-Oflloe. 

Ill  this  number  of  the  **  Bulletin  **  nn 

contained  twelve  papers,  mostly  on  subjects 
anthropological  and  entomf)lotrie,iI.  Among 
them  is  one  by  the  Rev.  M.  Eells,  on  the 
Twana  Indians  of  the  Skokoniish  Reserva- 
tion, in  Washington  Territory.  This  is  ao 
instmctire  aeoount  of  the  eottditkm  of  n 
tribe  of  Indians  in  the  transition  state  from 
saragism  to  semi-oiTiUiation. 


Recent  Proorkss  ik  Saxitart  Science.  Bif 
A.  R.  Leeds.  Pp.  22.  Sakm:  printed 
at  the  Salem  press. 

Tn  progress  made  in  ssnitary  science 
during  recent  ym  conaist^  aecording  to 
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ProC  Leedti  flm,  in  an  iaereued  kaoirledge 
of  mkaX  ooHitwm  dean  air,  elaan  water, 


m  food,  and  clean  environtnenU,  on  the 
one  hand,  and  on  the  othi-r  hund  what  con- 
8titute.><  tilil)  in  air,  tilth  in  water,  hlth  in  f 
focKi,  and  filth  in  our  environmenUi,  whether  | 
it  be  fihh  mineral^  T^etable,  or  animal ;  and, 
Moottdly,  m  %  better  kninrledga  of  the 
nifitiw  of  preaanring  rtaanlmfai  and  repieas- 
log  flithineii. 

Buiurm  ov  m  Gioumiioil  ami>  Gio- 

OftAPnirAL  SrRVKY  ok  the  TKRRITOaitS 

(Hayden  8).  VoL  III,  No.  3.  Fp.  105. 
With  Platct.  Waahington:  €rOY«m- 
ment  Frinting-OfBoe. 

BviDB  a  aeriea  of  five  pelooiilQloglcal 

papen*  l)y  Dr.  (\  A.  White,  thla  Dumber 
of  the  "  Mulletin  "  contains  a  hrirf  essay  by 
E.  A.  HarluT  on  thf  "  ViAx  Dialecf**.'* 
AUo,  ono  by  P.  Schuniat  lier  on  "  Method 
of  Making  Stone  Implementa."  There  la 
a  paper  by  Dr.  Conea  00  **InaectlToroaa 
Mammali;**  one  by  Lieutenant  MeCanley 
on  the  "  Ornithology  of  thi-  Red  Hivr  r  of 
Texas ; "  a  "  Catalogue  of  Land  and  Fresh- 
Water  Shells"  by  S.  .\utrhov.  Ph.  D. ; 
finally,  "  Note.^  on  tlu>  Geogiaphical  Work 
of  the  Survey,"  by  A.  D.  Wilson. 

AXHL'AL    RXPORT    OF    TUB    MaSSACUI  SETTS 

SvatB  BoABD  ov  HiAtm    Pp.  620. 
Boston :  A.  J.  Wright,  State  Printer. 

The  Maflfiachusetts  health  reports,  of 
which  this  volume  is  the  eighth,  form  a  «o. 
rles  of  [luliiir  documrnff  hardiv  <M|uah*d 
tor  till-  wealth  of  important  intbrmution 
which  they  contain.  The  '*  S|)€cial  Re- 
ports "  on  sanitary  subjects  comprised  in 
the  present  Tolnme  are  aeren  In  tiamber, 
and  treat  of  **  Pollution  of  Streams,  Disper- 
sal of  Sewage,  etc. ; "  "  Sewerage  ;  "  "  San- 
itary Condition  of  Lvnn  ;  "  "  Hetristration 
of  Deathg  and  Diseases;"  "iJrowth  of 
Children  ;  "  V  Di-Hcase  of  the  Mind  ; "  and 
Health  of  Towns."  It  Is  only  by  nnceas- 
ing  iteration  of  the  lesson  that  filth  Is  the 
great  cause  of  disease,  that  the  local  an- 
thoriticfl  of  towns  and  cities  can  be  aroused 
to  a  sense  of  the  danger  of  allowing  in- 
sanitary conditions  to  pt-rsist.  This  leisson 
is  inculcated  with  much  force  and  thorough- 
maa  of  reaearch  In  bobm  of  the  special  re- 
porta  naoMd  aboTc. 


Aar*EDVGATioii  AmiiD  to  InnreniT.  By 

Gkoroe  Ward  Nimoi.s.   P|t. '211.  With 

nuwerooK  lUuitratiuuti.    ^ew  York: 

Harper  k  Biothaia.  Price,  %i. 

Tm  title  of  thia  work  anttelently  fakll* 
cates  its  puipoae,  which  is  to  promote  among 
the  people  an  acquaintance  with  the  princi- 
ples of  art  as  applied  to  the  products  of  in- 
dustry. The  autht)r  would  have  tht  se  prin- 
ciples taught  in  all  grades  of  our  schools, 
and  oftrs  a  scheme  of  a  progresidve  course 
of  art*lnatractlon  which  be  tUnks  might 
eaaily  be  adopted  by  ^Ureetora  of  sehools  In 
this  country.  He  gives  an  account  of  the 
present  sfaK'  of  art-education  in  sundry  Eu- 
ropean (  ountrit  s,  and  esp»  (  i.ill\  eomniends 
the  programme  of  art-edtuation  in  use  in 
the  public  schools  of  Belgium.  The  work 
is  profusely  iiluatrated. 

LiKK.\n  Perspkctive.  Part  I.  Rv  F.  R. 
UoMT.  Pp.  36.  With  Plates.  New 
Haven:  Jiidd  4e  White.  Price,  |1.2&. 

Tn  author  of  this  little  treatise,  vrho  is 
faiatnictor  in  DescriptiTo  Geometry  and  Per* 
spectlve  In  the  Sheffield  Scientific  School, 
here  presents  to  the  student,  with  all  need- 
ed clearness,  thr  !i  ading  prin<  iples  of  I-inenr 
Perspertivi'  in  the  >jia(  »•  of  a  very  fi  w  pages, 
and  then  proceeds  to  make  apphcation  ot 

them  to  t>crspeetfve  drairiog.  The  comae 
of  instraetion  adTancea  by  easy  steps  fnm 

the  construction  of  the  persfiectlve  of  a 
point  situated  in  the  horizontal  plane  to  the 

const  ruction  of  the  pcrspfctivr  of  n  groined 
arch  and  its  uhadowii,  and  ol  a  spiral  stair- 
way. 

Amvual  Rkcord  of  Scie.vce  and  I.vnrsTRT 
Ftm  1870.  By  Spkni  kr  K.  Maird.  Pp. 
846.  New  York :  Harper  Brothers. 
Price,  %% 

TiiK  "Annual  Recor<l,"  which  from  the 
first  has  been  recognized  as  the  very  best 
work  of  its  kind  anywhere  pul)Iished,  con- 
tinues to  givf  «  videiu  i'  of  the  skill  and  care 
of  its  editor.  The  volume  for  l87t)  contains 
some  notable  hnprovementa  on  all  ito  pred- 
ecessors. One  Enable  feature  now  added 
is  the  index  of  authors  and  subjects,  ap- 
pended to  the  "  Oenernl  Summary."  An- 
othrr  is  the  prefixing  of  the  names  of  Prof. 
Haird's  principal  collaboraf  or-s  to  the  chap- 
ters of  the  "  (ieneral  Sunmiary,"  written  by 
them.  The  diapter  on  *'  Astronomy  ^  la  by 
Prof.  Holden,  that  on  ** Meteorology**  by 
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Prof.  Abbe,  •'General  PhyilsB**  by  Prof. 
Barker,  "Chemistry  '<>■  tho  same,  '*Geol- 
opy"  by  Prof.  T.  Storty  Hunt,  and  so  on, 
the  difl'ertut  tiupartiueuta  of  "  Scientific  and 
Industrial  Progresa  being  attended  to  by 
writers  of  reoogniied  competeiwe.  In  oom- 
piling  the  second  dhrieioD  of  the  Tolome, 
wUoh  001181  st«i  of  condensed  abutracis  of 
papers  on  scientific  and  indu.-iirial  worlc,  the 
•  ■(litor  has  boon  assistt-il  by  a  stroiiLT  rorps 
(»t  writers',  ainoii|4  wliuni  \vc  may  naiuo  Trol's. 
F.  W.  Clarke,  Cope,  F.  V.  Uayden,  Miyor 
Powell,  ftnd  Lloatenant  Wheeler. 


Personal  AKMuance.  By  T.  8.  Sozinsker, 
D.  Philadelphia:  Allen,  Lai 
196.   Price,  fl.ife. 

MateriaUBm  and  Pcdagoojr.  Bv  >v.  U.  Wynn. 
Wibleprtet  It  "" 


M.  D.  Philadelphia:  Allen,  Lane  &  Soott.  Pp. 


22. 


PUBLK  ATIONS  RECEI\Tn). 

Bfblo  of  HnmanitT.  By  J.  Mfchclet.  New 
York  :  Boaton.   Pp.  374.   Price,  $3. 

EiigineeriDg  Coaatmction.  By  J.  E.  Shields. 
New  York:  van  Nostnad.  Pp.  188.  Priee, 
tl.6(). 

Sanitary  Condltiou  of  DwulUng-Uuu»ee.  By 
G  E.  \Varing,Jr.  VanNoatiimL  Pp.l46w  Fztoa^ 

50  cents. 

Inorsnnic  ('lioruiKtry.  Vul.  II.,  Mctnln.  By 
T.  &.  Thorpe.  New  York:  Putaaoi's  Bona.  Pp. 
46«.  Price.  $14M>. 

Wcl^'hiny  and  MeaKiirln^'.    Bv  H.  W.  Ghts- 

iioltn.  New  York  :  Macmillau.  iV- Jit'f-  Price, 
$1  M. 

"The  Jukea.''  By  B.  L.  Doadale.  New 
York:  Pntaam*a  Sons.  Pp.  ISl.  Price*  fUB. 

D  lily  Bulletin  of  the  Sitrnal  Service,  With 
charts.  Watihlugton:  Guvorutneut  Printfng- 
Offlce.   Pp.  185. 

The  Lncast  Plague  In  the  United  States.  By 
v.  V.  Rilov.    Chicago:  Rand,  McNally  A  Co. 

Pp.  23<i.    Price,  cloth.  fl.aS  ;  paper,  |] . 

PhvHioal  (Jeo'jranhv.  By  A.  t}«'il<ie.  New 
Yorli :'  Mncmlllau.   Pp  391.   Price,  $1.75. 

General  Hktoiy  of  Connectknit.  By  Ber.  S. 
Potcrii.  New  Yorit:  Appletona.  Pp.  Sw.  Price, 

Report  of  tiie  Milwaukee  School  Board.  Mil- 
waukee: KeoH:h  print.  Pp.396. 

Compendiam  of  Facta  and  Krents.  By  B. 
Emery.  Peoria, III:  TnmertptvttoX.  Pp. 617. 

Price,  ts. 

New  Coii-iruciionB  iuOraphical  Statics.  By 
ILT.K  i  i     NewYockt  VanMoatrond.  Pp.«i. 

Price, 

Telegraphic  Determination  of  Longltnde.  Bv 
UeatenaDt<iCunuBand«r  F.  M.  Green.  U.  B.  N. 
WashinKtoD:  OovemnientPrintins;-Offlce.  Pp. 
l€ft. 

Metalhirfjical  Review,  Vol.L,No.l.  Monthly. 
Now  V  ric:  DaTM  WUlfauiia.  P^  100.  Pfhsa, 
$5  per  year. 

BaportorthePeahodyMaseam.  Cambridge: 
Prlated  by  onlt  r  of  the  Trustees.   Pp.  167. 

BroeUpn  jlonthly.  G.  F.  Beecher.  editor. 
Vol.  I.,  No.  8.   Pp.  18.   Price,  $1  per  year. 

Balailona  of  Pain  to  Weather.  B»y  Dr.  S.  W. 
Hitehell.  Philadelphia:  Collins  print  Pp.SS. 

PrH'iu.Tnpii  of  the  Trotting  Hone  Oeeldent. 

By  Mu\bri<iL'e.    Sun  t'niuclsco. 

Fifhes  of  Upper  G«M)r:,'ia.  Bf  D.8.  Joidan. 
Salem  Prc«t  prim.    Pp.  70. 

Molecnie  and  torn.  By  G.  F,  Barker.  Fn>m 
Proceeding!*  of  .Viu<  ri( .\-H(iriiition.  Pp. 

HvredltT.    By  Dr.  K  N.  Brush.  Buflblo: 
i «  Boiow  print.  Pp.  ]& 


Gettysburg,  Pa. 

Brain  of  Piocamdas  OeddamaMe.  B|v  &  IX 
Cope.   Pp.4  With  Plate. 

Green  River  Shales.  ByE.D.Copo.  Pp.10. 

Batlonale  of  comprMatiig  Cotton.  By  &  H. 
Glhnan.  New  Oileana :  Hyatt  print.  Pp.  Sft* 

LecturoK  and  Eissays.  Bv  Dr.  V.  W.  Blaoch- 
ard.  New  Y'ork:  Blanrhara  Food-Cnre  Compa- 
ny.   Pp.  67.    Price.  ](t  centc. 

H«y-Fever.  By  Dr.  E.  J.  Maiah.  Kewaiftc, 
N.  J. :  Bardbam  print.  Pp.  ML 

New  Method  In  Sdl  ir  Sprrtnira  Analysis. 
By  S.  P.  Longley.  From  Ainnicatt  Journal  (4' 
ifcknce  and  Art.  l*p  r.. 

Ans^lo-Amcrican  Primer.  By  £Ueza  Bcerd- 
man  Buruz.  New  York :  Bims  A  Oa>.,  FiMMCic 

Pnblieber«.    Price,  15  cents. 

Annual  Mi  i  fiui:  of  the  Free  Religioue  Asso- 
ciation (1^77).   Hoston:  The  Aasoefiktloii.  Pp. 

95.   Price,  -k)  ceuia. 

Venous  rircnlatioii.  By  Dr.  W.  F.  Glenn. 
Nashville:  Marf»ha)l  i*c  Bruce  print.    I*p.  4. 

Pacific  School  mill  llomt  Journal.  Vol.  I., 
No.*;.  Sun  Fniii(-i«ro  :  i.yiier  A  Co.  Monthly. 

Pp.*).    l»rice,      per  year. 

Darwin  on  Fertili/Jiliou  of  Fkiwers.  BifT. 
MeeliaD.  From  P,nn  .»/.-«W/y.  Pp.10. 

The  OInciiil  IVrioil  in  the  Southern  Ilemi- 
Snher.-.    Hv  T.  Iklf.  From 
Journal  uj  ScU  net:.    I*p .  3" ». 

Serpent  and  Siva  Wor-hip.  Bv  Hvde  Clarke 
and  CS.  Wake.  New  York:  BooUw.  fp.4& 
Price,  50  cents. 

The  Aiii.n  .Hi  lUson  By  J.  A.Allen.  Wash- 
ington: Uovernuieut  Printing-office.   Pp.  1-14. 

A  Scientific  Course  of  Stndy.'  By  C.  E.  Bca* 

soy.   Grinnell,  lowii :  .Aurxtra  \>T\r\\.    I*p.  11. 

Elect ricjjl Conduction.  By R. C.Ke^izie.  Pp.8. 

Criminality.  Bv  Dr  W. Q. Sterenaoo.  From 

the  Sanitarian.   Pp.  S3. 

OfaKlal  Ice  I>epo«Iti).  ByG.  Satton.  From 

Proceedln::'-  of  .\ta<Tioan  As *(M-i:ition.    Pp.  7. 

AmtTiran  JlomceupatJiist  {month\i-y.  Vol.1., 
No.  1.  chii-aj^tChanertonAGo.  Pp.40.  Price, 
$8  per  year. 

ITotes  fW»m  thp  Chemical  Laboratory  of  Johns 

Hopkins  T'ttivernity.   P]>  Kl 

Proceedinirrt  of  the  I)»veriport  Academy  of 
Seiences.  Vol.  II.,  Part  I.  Davenport  Ontiti 
print.  Pp.  14t>.  Price,  $8  per  vulnme. 

Tnaerfbed  TsMeta  trrm  Daren  iK>rt.  Iowa. 
Pp.22.   With  Plates.    Fnin  tIr.  Mmc. 

Ileredity.  Pauperism,  and  Crime.  By  Dr.  El. 
n.  P«rker,'of  Poughkeepsic,  N.  Y.    Pp  12. 

Sobool  IMaolpllBc.  By  J.  Kennedy.  Syxn- 
case,  N.  Y. :  Darls,  Bardeen  A  Co.  Pp.  9. 

El.-ctronieten*.  Bv  J.  T.  Bi>tf onili  v.  New 
York:  Macmillan.   Pp.33.   Price.  cvuta. 

Veiatram  Vlride.  By  Dr.  J.  8.  I^ach.  Bal- 
tUnoie:  Innea  A  Co.  print.  Pp.8. 


POPULAR  MISCELLANY. 

TiiK  .Viiicrican  Association  for  the  Ad- 
vanccTiient  ol  S<  ienco  met  at  X;ishvi!l«\  Ton- 
nes.sce,  on  Wednojiday,  August  2l»th,  Prt)f. 
Sitnon  Newoomb  presiding.  The  sessions 
contliiued  for  ftwr  da7«.  FfeoH  0.  C.  Matik, 
ofTaie  Ck)llege,waa  elected  Plraaideftft  of  the 
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AMOoiition  Ibr  the  present  year;  Frof.  R. . 
H.  Tluintoii,  of  the  Bterana  Teofanolflgicd  I 

lostitute,  Hobokcn,  yice.FMdeiit  of  the 

Physical  Section ;  Prof.  Augiutug  R.  Grote,  ! 
Vice-Presicientof  the  Section  of  Xuturul  Hlg- 
toi)  ;  I'rol".  11.  Carringlon  Holtoii,  of  Culuin- 
biii  College,  New  York,  General  Secretary ; 
Prof.  IVtaoiB  S.  Niphcr,  St.  Lovta  UniTergi- 
ty,  Secrataiy  of  Section  A  ;.George  Little, 
Atlanta,  Georgia,  Secretary  of  S't.cti«)n  B; 
William  S.  Vuux,  Philadelphia,  Treasurer; 
chairman  of  Cliemienl  Suh-section,  Prof.  ¥. 
W.  Clarke,  of  Ute  University  of  Cincinnati. 
The  AeaoeistHMi  will  meet  next  year  in  St 
LottiB,  on  the  third  Wednesday  of  August. 
The  addreie  of  Prof.  0.  C.  Harsh,  as  Yioo- 
President  of  Section  B,  at  the  NaahTille 
niectin«;,  on  the  "  Introduction  and  Succes- 
sion of  Vertebrate  Life  in  America,"  was  a 
paper  of  extraordinary  interest,  embodying 
the  results  of  its  anther's  Ihutfiil  reseatdies 
into  the  paleontology  of  this  eonthient 
*  Ph>f.  Grotc  advoeatcd  the  creation  of  an 
International  S<.ientifie  Service,  or  organi- 
zation f(»r  the  advancement  of  knowledge. 
"NVe  shall  in  future  numbers  of  the  Montuly 
pubUsh  abstracts  of  some  of  the  more  inter- 
esting papers  read  at  this  meeCfaig  of  the 
Assoeiation. 

The  C  ine hona  Alkaloids.— Of  all  the  spc. 
dcs  of  cinchona-trec3  planted  in  the  Nilgiri 
Hnis  distrlet  of  India,  the  red-bailc,  or  C. 
suMunftni,  has  sneoeeded  best;  indeed, 
none  of  the  other  species  appear  to  thrire 
in  tho  Xilgiri  plantations,  and  they  are  rap- 
idly trivinj:;  way  before  the  red-bnrk  cin- 
chona-tree. The  bark  of  the  latter  contains 
only  a  small  proi>ortion  of  the  alkaloid  qui- 
nine as  eompared  with  the  other  three  prin- 
cipal alkaloids -->dnelionine^  dnehonidine, 
and  qninidine— and  hence  the  promise  of 
an  abundant  supply  nf  the  first-named  alka- 
loid from  the  Indian  plantations  is  not  ful-  ' 
filled,  llence,  if  the  febriluge  properties  of 
the  i^chona  were  oonlbied  to  the  alkaloid 
quinme,  we  should  have  to  prononnee  these 
^iitattons  a  fidlore.  But  it  appears  to  be 
still  an  open  question  whether  qtiininc  is 
cntitUvl  to  this  preeminence.  Indeed,  there 
i3  pood  reason  for  believing  that  the  kind 
of  bark  which  earned  for  the  cinchona-tree 
ItB  repntation  had  for  its  predominant  al- 
kaloid cfaichohidfaie.  WltUn  a  few  yeatu, 
mecUeal  eommlseioos  hare  been  aj^faited 


in  Madras  and  Bombay  to  determine  the 
speetire  values  of  the  four  alkaloids  as  feb- 
rlAigfls.  The  result  anired  at  by  the  Ma- 

dras  oonunlssion,  as  stated  by  Dr.  B.  H.  Paul, 
in  a  paper  read  before  the  London  Society  of 
Arts,  was  to  the  efleet  that,  "  in  recent  cases 
of  unuouipUcated  paroxysmal  fever,  there 
did  not  seem  to  be  any  great  superiority  of 
one  dnduma  slkaldd  over  another."  The 
numerical  results  on  which  the  commisdon 
founded  its  condosiona  were  as  follows : 

Cnnd. 

Treated  by  cinchonlne  410  400 

•*         cinchonidliit....  n»  8M 

«        qotaiMlBe  ST*  846 

In  subsequent  triab  thest  alkddds  were 

compared  with  quinine,  and  the  total  num> 
berof  casrs  treated  was  iJ.  lTli,  and  of  these 
2,115  were  cured.  The  ratio  of  failure  per 
1,000  cases  was  as  follows : 

Quloiiio  ,  7.008 

QniDldliie   6.0M 

ClnrtiiiMiline..   0.1>25 

("in<  )i»niiie  •2;l2.'>r) 

Whieli  appears  to  show  that  the  iirst  three 
are  nearly  equal  in  their  febrifuge  proper- 
ties. 

Treatufiit  of  the  OpIis-HaWt.— The 

English  Church  Mission  supports  at  llang- 
ehow,  China,  an  "opium-refuge,"  or  hos- 
pital for  the  treatment  of  smokers  of  opium. 
The  capacity  of  this  liospital,  as  we  learn 
from  the  Jewrmt  of  Jn^Mefyj  is  for  about 
thirty  patients,  and  there  are  generallyabout 
as  many  applications  for  admission  as  can 
be  granted.  Persons  wishing  to  be  ad- 
J  mitted  make  their  applications  on  or  before 
the  beginning  of  a  month ;  all  the  patients 
for  one  month  being  admitted  on  the  same 
day,  and  remaining  m  the  hospital  for  three 
weeks.  In  thi.«  way,  twelve  cla.^ses  of  pa- 
tients are  turned  out  each  year,  and  theiv  is 
one  week  in  each  month  for  cleansing  the 
hospital.  The  treatment  is  directed  simply 
to  rdieving  the  mahiu  and  depression 
caused  by  diseontinuance  of  opium,  and 
the  physician  in  charge  states  that  at  the 
end  of  three  weeks  the  patients  can  entirely 
dispense  with  the  drug  without  physical  in- 
convenience. One  strange  fact  is  developed 
by  this  benevolent  enterprise.  Some  of  the 
patients  enter  the  reft^o  without  any  desire 
of  giving  up  opium.  They  have  gone  so  far 
that  a  huge  quantity  is  required  to  satisfy 
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their  cnTiog^-lirger  thw  thej  ma  aflbrd 

to  buy.  B/  ittbinitting  to  hospital  ttt»X- 
mcnt  thcv  can  get  back  to  a  poiul  where  a 
moderate  quautity  of  the  drug  will  produce 
the  desired  efrect  They  only  wish  to  get 
up-hill,  that  they  may  have  the  plea^iure  of 
iliding  down  again  I  *>  Bren  in  Ui  dissipa- 
tioofl  the  Ghinanuui  ehowe  Us  chatactcne. 
ticwarineae. 


SilTfr-bfarlng  Saadstanes.  ~  A  corre- 
spondent of  the  Engimrring  and  Mining 
Journal  doscriboH  the  "  silver  sandstone  " 
formation  occurring  iu  the  vicinity  of  Leeds, 
a  Tillage  in  the  aouthwestcru  comer  of 
Utah,  about  800  nilea  fiwin  Salt  Lake  City. 
The  formatioii  it  a  beaatiAai7.4tratified  red 
and  white  sandstone,  but  greatlj  Inoken 
up  and  cro'lrti.     Where  the  strata  have 
been  undisturbed,  they  rise  to  a  height  of 
perhaps  1,000  feet  above  the  valley  in  table- 
monntaiiu,  alternately  banded  witli  red  aud 
whiter  The  munerona  IbldUiga  and  oontor- 
tions  of  the  strata  are  aocoonted  for  by  the 
presence  of  many  extlnet  volcanoes,  wliOe 
the  great  sandy  deserts,  covered  with  sage 
and  eaetu.«»,  bear  abundant  evi(h'!ice  of  the 
croi^ion.    Uii  the  northern  side  of  what  was 
onee  a  vast  basin,  lying  between  several 
ranges  of  hi§^  monntains  of  old  rock,  where 
the  erosion  of  an  anticUnal  baa  left  ridges 
or  reefs  cropping  out  at  varioas  angles,  are 
the  roinea.    The  sandstone  consists  of  red 
and  white  deposits,  carrying  some  lime  as  a 
cementing  material,  with  occasional  layers 
of  clayey  or  sbaly  rock,  and  a  considerable 
amoitnt  of  earl>on  scattered  throughout 
The  white  sandstone  seems  so  far  to  have 
carried  the  ore^  but  all  the  strata  carry  it  in 
greater  or  smaller  quantity.    Careful  sam- 
plings .'in  i  arialyges  show  that  there  in  a 
large  amount  of  ore  running  from  A-jo  to 
$50  per  ton— in  several  beds,  a  foot  or 
more  in  thickness,  areraging  from  $60  to 
$200,  while  others  have  streaks  of  yarious 
widths,  from  one  to  ten  inches,  yielding  ore 
from  |2t)0  to  |i 1,200. 

Specimens  of  so-ealled  "silver-mud" 
from  Oregon  iiave  been  examined  hy  Mr. 
Henry  G.  Hawks,  member  of  the  Califoinia 
State  Geological  Society,  who  found  the  sub- 
•tanee  very  rich  in  aihrer  fai  the  fiee  slate, 
though  the  microscope  failed  to  give  any 
clew  to  its  origin.  It  has  been  suspected 


that  this  '*silrer<4nttd"  is  an  artificial  prod- 
uct, intended  to  subserve  frandnlent  designs, 

but  Mr.  Hawks  could  not  find  any  eridoioe 
of  fraud.     If  the  free  silver  m  the  mud 
were  tilings,  a  single  glance  would  suffice  to 
detect  the  fact.    Had  the  eilver  been  pre- 
cipitated from  solution  by  copper,  it  would 
have  been  ayBtalliaed.    An  amalgam  of 
silver  and  mercury  would  have  yielded  a 
subUmate  if  strongly  heated  in  a  glaas  tabs 
closed  at  one  end.    Such  amalgam  intro- 
dueenl  into  the  Met  mud,  and  the  whole 
heated  sufficiently  to  volatilize  the  mercury, 
would  have  left  the  substance  in  a  hard- 
baked  stete,  which  could  not  again  hare 
been  reduced  to  the  state  hi  which  the  mnd 
was  when  it  came  into  the  hands  of  Kr. 
Hawks.    The  author  finds  a  cIo.sc  resem- 
blance between  this  "  silver-mud  "  and  the 
silver-bearing  "  Bandstone,"  so  called,  of  the 
preceding  paragraph. 


Aithrepeiogy  in  Germany.— a  writer  in 
i>M  .^M&imf  directs  attention  to  the  neg- 
loot  of  anthropological  research  in  the  great 
Bobools  of  Germany.  The  adenoe  of  an- 

thropology,  he  remarks,  together  with  all 
its  subordinate  branches,  such  as  anatomo- 
physiologieal  anthropology,  ethnology,  eth- 
nography, "  preliistory,"  and  comparative 
archSBology,  were  substantially  founded  l)y 
German  schohrB,  as  Keller  and  Virchow, 
Schaaffhausen  and  Bir,  yet  hitherto  they 
have  been  assigned  no  official  place  in 
higher  education.   There  is  not  in  all  Ger- 
many  a  single  professorship  of  anthropol- 
ogy,  though  that  is  a  subject  that  interests 
the  entire  cultured  public.    "  With  us,"  he 
writes,  **  the  four  antiquated  Faculties  still 
profess  to  represent  science  hi  its  totality. 
In  France,  the  case  Is  dilTerent.  Schaalf. 
hansen,  in  his  account  of  the  Prehistoric 
Congress  of  Buda-Pesth,  observes  that  in 
Paris  a  professorship  of  anthropology  has 
been  iu  existence  for  the  last  twenty-seven 
years.    Besides,  we  learn  of  the  recent 
establishment  in  Paris  of  a  school  of  an* 
thropology.    This  school  consists  of  four 
sections,  of  anatomy,  biology,  ethnology, 
•prehistory,'  and  linguistics,  with  Broca, 
Jopenard,  Dally,  Mortillet,  and  Ilovolaeque, 
for  professors.    In  Germany  tm.  «  i,  initio 

men  lecture  on  anthropologj-,  namely,  Ecker 
ui  Freiburg,  and  0.  Jiger  in  Stuttgart.** 
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DlstribatlM  of  the  Sf Tfitefi-Tfar  Lo-  ; 

out — Mr.  L.  G.  OlmsU-aU,  ut  Furt  Edward, 
KDdfl  ao  aocottnt  of  a  recent  iuterriew 
with  Dr.  Am  Fhcfa,  the  dittingofehed  ento- 
mologiat  of  Siln»  New  Tork,  ttaia  whioh  we 

extract  the  foUowfaig  particulars  concerning 
the  habits  and  poopraphical  distribution 
the  soventeon-yt'ar  Itu-ust,  which  hii!«  but 
lately  planted  the  soed^  tur  the-  crop  of  lhU4 : 

**The  aerenteeo-jear  lociut,  the  Cicada 
HptemdMim  Uma  oamed  hy  Lfauimu,  the 
piinet  of  natural  hitotitma  hiijuat  made 
its  regular  visit  to  the  woods  north  of 
Clark'rt  mill;*,  b<  l(>w  Fort  Milh  r  Biidge,  on 
the  Hudson  Kivcr.  Fort  Miller  Hridge  i** 
their  extreme  northern  limit.  From  time 
unmemorial  they  have  appeared  on  the  same 
■pots.  If  the  woode  are  eleered  np,  they 
neort  to  the  neaiest  ocofaaida.  They  are 
found  from  this  locality  south  along  the 
Hud-ni),  fin  through  Now  Jersey,  Delaware, 
P».'nii>ylvanin,  Maryhuui,  Virpniii,  the  Caro- 
lina:*, and  Georgia.  They  ctjuie  out  in  im- 
mense numbera,  the  woods  resounding  with 
the  dtai  Of  their  notes. 

**Tliere  is  sn  samial  Cimd^  whioh  ap- 
pears in  dog-dsTS,  whose  shrill  note  is  quite 
diflbrent  from  the  Bercnteen-jear  locust 
The  notes  <\{'  this  last  are  not  unlike  those 
ol  llie  tn-t-toad,  and  tliey  were  heard  at 
Clark's  milb  above  the  uoi^e  ot  the  mu- 
chinery. 

**Thef  aingwhrathesunshhies.  When 

cn  twing  old  their  note  is  much  more  feeble. 
The  maks  alone  sing;  the  females  are  si- 
lent, and  this  has  given  rise  to  the  distich : 

*  Happy  nre  the  Cieadof  llTcn, 
Basaaa*  th^  aU  haw  ToleshM  wives.* 

This  is  their  fourth  visit  that  the  doc- 
tor ha.s  observed.  He  ha.s  gatht'r«'<l  and  eon- 
fined  scores  of  them,  un<ler  netting  on  an 
apple-bush  to  keep  them  from  being  de- 
Toured  by  bird*,  which  collect  to  feed  on 
them  In  Immense  nambers,  as  do  the  swine, 
and  auch  wild  anUnsIs  ss  aknnks,  weasda, 
etc. 

"  The  locusts  puncture  the  bark  of  trees 
and  live  on  the  juice.  They  iln  not  disturb 
herbaceous  phmt.s.  They  jiicree  the  Iwips 
and  de|>osit  two  eggs  in  each  puncture, 
whidi  are  probablj  male  and  female.  The 
grab  hatches  sad  drops  to  the  ground,  into 
which  It  is  said  to  go  to  great  depths,  and  is 
ssrenteenjears  in  getting  its  growth.  They 


sometiities  come  up  in  the  bottom  nf  newly- 
dug  cellars,  and  where  roadd  are  made  aci o.*^8 
districts  they  have  occupied,  and  they  work 
themselres  np  throagh  the  hardest  beaten 
highway.  On  comfaig  oat  of  the  ground 
they  immediately  pair,  and  the  female  com- 
mences l>oring  the  twigs  and  depositing  her 
epgs,  which  occupies  her  about  three  weeks, 
when  they  die  and  disappear.  They  never 
do  any  appreciable  ii^ury  to  the  trees.  This 
serenfeea*3rear  loeast  Is  not  found  la  say 
other  part  of  the  worid. 

"  They  leAFoft  Miller  about  the  25th  of 
June,  leaving  an  appointment  to  hold  an- 
other great  concert  on  the  same  ground  ia 
1894.  The  twi^js  of  witch-hazel,  poplar, 
maple,  hickory,  oak,  etc,  are  beautifully 
punetured  and  ss  regularly  ss  the  stitehes 
on  a  hor8e*s  harness,  thu»— 

Sometimes  there  will  be  two  rows  on  the 
under  side  of  the  same  twig,  thus— 


Man  J  twigs  of  the  oak  have  died  Irom  the 

puncturinps. 

"  There  i.s  also  a  third  species  of  locust  in 
this  county,  of  which  only  a  very  few  appt'ar. 
The  species  ol  Cicada  are  numerous  in  warm 
climates.  The  doctor  has  in  his  collection 
ninety-two  species.  He  has  the  three  found 
ia  this  county;  others  fhrn  Penasj^ranla, 
Illinois,  Arkansas,  Mississippi,  Alabama ; 
the  Hahama  Islands,  Jamaica,  Venezuela, 
Brazil,  Colombia,  Chili;  a  number  from 
France,  .*^pain,  Italy,  Kgyi»t,  Algiers,  Cape 
of  Good  Hope,  Senegal,  Madagascar;  the 
Crimea,  Sylhet  (a  part  of  British  IndiaX 
Borneo,  Java,  Ceylon,  Assam,  Mataoca,  and 
Kew  HoUaad.'* 

CrfBStioa  of  Dr.  Charles  F.  Winslow.— 
The  followinp,  from  a  gentleman  who  took 
an  active  part  in  the  cremation  of  the  body 
of  the  hite  Dr.  Whislow,  at  Salt  Lake  City, 
on  July  8l8t,  contains  many  interesting  de- 
tails concerning  this  event  not  before  pub- 
lished : 

"  Dr.  Winslow  always  had  a  dread  of 
I  Iteing  buried  in  the  ground  ;  perhaps  not 
a  dread,  but  he  had  aeen  many  bodies  that 
had  suilbred  the  slow  decompodtion  and 
rarages  of  the  worms,  and  the  thought 
was  disgusting  to  him.  ^i^  heart  was 
taken  out  and  embalmed,  placed  in  a  jar, 
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and  is  to  be  baited  within  the  grave  of 
hii  mothar.  A§  aom  m  lib  eiMator  (tnd 

personal  friend)  reached  here,  it  was  de- 
cidfii  to  proceed  with  the  cremation,  but, 
before  it  wan  done,  hi^  children  at  the  East 
intcrvcued,  and  the  operation  was  delayed. 
One  of  his  sons  came  here,  and,  after 
leedbg  the  will  and  tattdng  with  Us  (the 
doeWr's)  fUenda,  to  whom  the  doetor  had 
80  often  expres8ed  his  views  in  favor  of 
'cremation,'  decided  that  it  ought  to  be 
done,  and  wrote  to  the  other  children  for 
their  consent,  which  they  hnally  granted. 
In  the  mean  time  the  body  had  been  oni- 
bahned,  and  kept  eontinaallj  packed  in  lot. 

''Dr.  Battihonf  who  had  diarge  of  the 
*  cremation,*  eODBulted  me  as  to  the  means 


thiee^igMha  of  an  Inch  thick ;  the  roof  of 
ftre-tilea,  two  feet  long  and  one  foot  wide. 

This  enabled  us  to  cover  witikont  an  arda. 
The  door  for  the  admission  of  the  body  wan 
at  the  south  end.  You  will  notice  two  stacka ; 
the  extra  one  was  made  so  that  wt-  could 
shut  oil'  the  flamt^  by  means  of  a  damper, 
enabling  ns  to  pnt  the  body  in,  and  dno  to 
view  the  aeticn  withont  the  flame  approndb- 
ing  the  door.  Ton  wItt  see  that  the  flame^ 
when  the  furnace  was  at  work,  pa^ed  un- 
der tlie  floor  the  whole  length,  and  then 
relumul  over  the  body  and  up  the  stack  at 
tiu>  ^outh  end  of  the  furnace.  In  the  oper- 
ation we  uied  the  coal  from '  Roofc  Splinf^* 
on  the  Union  Padflo  Railroad. 

''It  was  Intended  to  *  cremate  *  immedi- 


of  doing  it.  They  had  talked  of  taking  the  ately  on  the  completion  of  the  fumaee,  hnt 
body  to  one  <»f  the  rcverberafory  furnaces,  '  Dr.  Hamilton  had  doubts  as  to  the  working 


as  they  wanted  it  done  (julekly — in  fact, 
before  hid  children  would  know  of  it.  I 
thought  a  fhmaoe  oonid  be  built  ^nfeUy 
and  cheaply  that  would  answer  the  pmpoae, 
and  decupled  one,  aa  per  indoeed  roagh 
sketch. 

"  I  will  admit  that  many  improvements 
could  have  been  made  on  it ;  but,  when  you 
conaider  that  in  six  hours  from  the  time  it 
was  commoioed  a  Are  waa  bidlt  In  it,  I 
Udnk  yon  will  say  we  did  weU.  Time  and 
expense  were  the  obstacles  I  had  to  over- 
come. The  interior  of  the  furnace  was  W\\ 
feet  by  two ;  the  bottom  was  of  boiler-iron. 


VimHAOK  IN  WUICU  THE  CbBMATIOM  WAd  FKuriAUlBD, 


of  the  furnace  ;  BO  he  placed  in  it  a  quarter 
of  beef,  and  found  it  to  produce  the  desired 
remit  on  this  In  one  honr  and  fim  adnnlaa ; 
and,  whoa  tUa  waa  gohig  00,  word  came  to 
stop  HalL 

**  Finally,  all  wns  arranged  on  the  31  »t 
of  .Tidv;  the  body,  then  weighing  r_'G  pound?, 
was  placed  on  a  sheet  ol'  iron  one-eighth  of 
an  inch  thick,  turned  up  at  the  sides  and 
end,  and  Introdnoed  Into  the  fimaoe,  whkb 
waa  at  a  ftill^  heat,  at  «.iO  r.  v.  The 
daropera  were  opened,  and  tiie  flame  al- 
lowed to  pass  directly  over  the  body.  For 
some  time  quite  a  '  hnilinf! '  took  place,  and 
lasted  until  most  of  the  moisture  liad 
been  driven  off;  in  about  an  hour 
nearly  aU  liie  fledi  wna  oonmmed  and 
the  heat  was  raised.  At  the  end  of 
two  and  a  half  hours  all  action  was 
at  an  end,  but  five  minutes  more  was 
allowed,  when  (he  fires  were  drawn 
and  air  adinitti'd  to  the  ftimare.  In 
about  hall  an  hour  the  plate  was 
drawn,  and  the  bonea  gathered  np; 
th^  were  peribctly  whito  and  friable^ 
so  much  so  that  they  conld  be  easfly 
crushed  in  the  hand.  After  this  we 
rubbed  the  bones  in  an  iron  mortar, 
and  passed  them  all  through  a  flour- 
sieve,  making  in  bulk  about  one  quart, 
and  in  weight  about  flDor  ponnda. 
From  the  time  the  body  waa  pot  into 
tfaefbmacemitil  the  asheawerc  ready 
for  the  nm  waa  four  hoors  and  for^ 
minutes. 

"  From  the  constntcthmof  the  fur> 
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nacc  wc  had  pcrfoct  control  over  the  heat. 
I  did  not  wi.-^h  to  have  it  too  hot  at  the  time 
of  placing  the  body  in  it  for  fttr  of  an  «k- 
oeaaiTe  geneimtioB  of  gaiet)  but  I  bolievo 
we  would  not  hxn  gifaitd  aaTthiog  by 
having  the  heat  any  more  intense  ;  from  my 
observation  I  am  eonvineed  that  the  beat 
required  is  not  so  gKeat  as  generally  sup- 
posed :  the  action  of  the  heat  on  the  lime 
g|vM  it  tbe  appcwanoe  of  bdng  inteDsely 
bot,  but  at  the  tame  time  I  notloed  that  the 
Ond  of  the  plate  where  the  flame  turned 
WH-j  l)arely  altered — }nM  scored  a  little,  as 
if  it  had  approached  nearly  to  the  melting- 
point. 

*'The  fiinaoe  did  not  coet  $100,  and  I 
•oppoee  about  1,000  poonda  of  ooal  were 
oonauned.*' 

Sign  if  Adfuee  to  Mtai  SdMMr- 

A  significant  comTrmnicatfon  has  appeared 
in  the  Entrli'^h  niedieal  journal*?,  namely,  a 
letter  to  Dr.  H,  \V.  Kichanlson,  from  (leorge 
Wyld,  M.  1).,  Vice-Preaideut  ot  the  British 
HooMBopakbie  Sodety,  In  which  the  latter 
pleads  for  a  reeonetUation  between  homoop- 
atlilsts  and  practitioners  of  the  regular 
school  of  medicine.  Dr.  Wyld  in  eflTect 
maintains  that  the  art  and  science  of  medi- 
cine, as  understood  l»y  the  hooKropathists, 
so  called,  of  England,  and  by  the  regular 
profeasioD,  are  now  the  aame.  Hahnemann, 
in  bia  fkmooa  eatay,  entitled  **Tbe  Hedi* 
cine  of  Experience,'*  had  made  no  mention 
of  honi<vM.p;ithy,  and  the  dose;  there  rcc- 
ninni«  nd<  d  were  taii^'iMe,  nut  infinitesimal. 
But,  as  his  views  were  i^corntully  rejected  by 
the  medical  profcarioa  of  the  time,  Hahne- 
mann, in  hie  tnm,  became  Intolerant  of  the 
▼lews  received  by  the  medical  profession, 
and,  "out  of  spite."  as  one  might  say, 
adopted  the  doctrine  of  tlip  effi-ney  of  in- 
liniU'i^inial  dnse.s  lh\i  everything  now 
changed,  according  to  Dr.  Wyld.  "  The  so- 
oalled  hommopathiats,**  he  writee,  **haTe 
almost  entirelj  aliandoned  the  uae  of  glob^ 
ulcs,  and  have  substituted  dosw  in  a  tangi- 
ble form.  Further,  wliereas  the  early  hom- 
ceopathi-ts  denounced  all  atixiliarie:*  in  the 
treatiueut  of  disease,  it  Ls  now  the  practice 
to  make  firequent  nae  of  all  remedies  of  a 
simple  Icind,  snch  as  occasional  aperients, 
anodynes,  opiates,  anrosthctics,  galvanism, 
hydiopathj,  Turkiah  baths^  and  mineral 


waters.  In  short,  we  define  our  practice  as 
rational  medicine,  including  tbe  application 
of  tiie  law  of  eontiariee,  hatphu  the  appli- 
cation of  the  law  of  similars.*'  Dr.  Wjid 
adds  tiiat  the  sentiments  he  ezpresaes  are 
held  by  a  lai^i^e  number  of  homorapatbic 
practitioners.  He  believes  that  were  physi- 
cians of  hifl  school  to  be  admitted  to  the 
regular  medical  societies  and  to  the  pages 
of  rsgnhur  medical  jonmals,  it  would  not 
be  long  before  all  sectarianism  in  medidne 
would  be  at  an  end.  lie  demands  the  same 
liberty  of  opinicm  in  medicine  as  in  religion 
or  politics,  and  an  amalgamation  with  the 
regular  profession  on  equal  terms.  Dr. 
Richardson  asks  his  brethren  to  **  accept 
tUa  iatcnded  message  of  peace  and  good- 
will m  the  spiilt  in  which  it  is  written  and 
olfered." 

ExperiHcats  witli  Tlper-PelieB.— In  the 

Ztits'-hrifl  fur  B'tnhxjle^  Valentin  states  the 
results  of  hi.s  researches  on  viper-poison. 
The  particular  species  of  vipers  employed 
was  tiie  V.  atpcra  of  Limusns.  Only  one 
riper  out  of  twenty  could  be  made  to  Mte 
by  external  irritation.  One  viper  was  made 
insensible  under  the  intlucnce  of  ether,  and 
Valentin  took  the  opportunity  of  squeezing 
out  some  of  the  [Miison  on  squares  of  Swed- 
ish filtering-paper ;  he  also,  obtdned  some 
of  the  transparent  mucus  which  had  col- 
lected on  tbe  palate  near  the  aplcea  of  the 
poison-fangs.  A  fragment  nf  this  paper  a 
few  millimetre*  sqtiare  plaecd  undi  r  the  sl^in 
of  the  back  of  a  frog  generally  caused  death 
in  from  six  to  twenty  bouri»,  the  cause  of  the 
fotal  reanlts,  the  anther  thinks,  being  due  to 
tbe  admiztnre  of  some  of  the  yellow,  oily 
secretion  of  tbe  poison-gland  with  the  sali- 
va. PaptT  impregnated  with  the  poison  re- 
tained its  activity  for  ''ix  months  or  more, 
and  enough  was  obtained  from  one  animal 
to  saturate  twenty  pieces  of  filtering-paper 
presenting  twenty  to  thiity-fiTe  square  miQi- 
metrea  of  sarfoee.  It  was  found  that  a 
quantity  of  tiie  polson  not  exceeding 
O.OiMt:^7  nf  a  gramme  is  capable  of  produc- 
ini:,  when  inserted  beneath  the  skin  of  a 
frog,  well-marked  and  persistent  symptoms 
of  poisoning  and  death  in  thirteen  daya; 
and  quantities  mjiog  from  one-half  to  one 
milligramme  killed  a  fVog  in  from  dght  to 
twenty  hours. 
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NOTES. 

ArcoRPiN'r,  to  an  estimate  made  by  the 
Bcrliu  Statistical  Bureau^  the  tutal  tstcam 
motire-power  actually  in  use  throughout 
the  world  5:^  equal  to  l.T,500,0()0  hor}»e-pnw. 
er,  or  to  the  working  Ibrce  of  20,0(A>,000 
honet. 

Some  prains  of  wheat  left  in  Polaris  Bay 
(north  latitude  81°  88  )  l>y  Captain  Hall's 
expedition,  in  the  year  1872,  were  carried 
to  Englaud  b/  Captain  Naresi  last  year. 
Thoogn  they  had  been  exposed  for  four 
years  to  tlif  inten.-<e  cold  of  that  high  lati- 
tude, the:ie  whcat-gruina  gerroinate<l  on  be- 
ing sown  in  %  pot  of  earth  at  the  Botanic 
Cwrdeo,  Kew. 

A  PapmuMAOHi  oontfng  Ibr  the  bot- 
toms of  iron-9hipa  i<<  proposed  by  Captain 
F.  Warren,  who  states  that  weeds  and  bar- 
naclee  will  not  adhere  to  this  material.  The 
ipeeinl  oeroent  by  which  it  in  secured  may 

be  applied  cold,  harden'^  under  water,  is 
unaffected  by  higli  teinptM-ature,  and  pos- 
scesee  great  tenacity.  A  plate  thus  pro- 
tected on  one  side  was  immersod  for  six 
months,  and  then  the  protected  side  was 
found  dean,  while  the  unprotected  metal 
WW  ooTered  with  rust  and  shdl-fisb. 

Tub  flcliooner  Florence,  niwaa-wmrwr 

of  Captain  How^aie'fl  proposed  expedition 
to  the  north-polar  n-^rions,  rtailtMl  from  New 
London  on  the  2d  of  August,  wit)i  the  de- 
sign of  establishing  a  colony  of  expl'>riTs 
on  th*'  north  f>lu)ro  of  Cnttibi  iluMil  Inland. 
This  island  form^  the  western  .^hore  of 
Davis  Strait,  and  liea  between  parallds  64 
and  fifi  north  latitude  and  between  the  me- 
ridians 62  and  78  west  longitude.  The 
party  which  goes  out  in  the  Florence  is 
supplied  with  provisions  sufficient  for  one 
year,  or  until  the  arrival  of  the  main  exi)e- 
dition  under  Captain  llowgate,  which  is 
expected  to  sail  in  July  of  next  year.  The 
ship's  oftifcrs  fui'l  scieiititic  itiifV  of  the 
Florence  arc  a.<^  follows :  Master,  (ieorge  £. 
Tyson,  of  Polaris  fiime;  4rat>mate,  WiU 
liaiTi  Si-Json ;  second,  Dennison  Burrows ; 
steward,  Eleazar  Cone;  meteorologist,  Or- 
ray  T.  Sherman ;  naturalist,  Ludwig  Kum- 
lin.  Mr.  ShrniMii  i.-<  a  graduate  of  Tale  CoU 
lege.  Mr.  Kumlin  is  sent  under  the  ati?- 
piccs  of  the  Smithsonian  Insiituiiou.  The 
▼essel*s  crew  oonsisto  of  picked  seamen.  I 

Tn  first  "  tdephonic  line  "  for  practical 
nse  has  been  set  up  by  Mr.  0.  Williams,  of 

Bo^Jton.  coniicc  tiuu'  his  place  of  business  in  : 
that  city  with  his  residence  in  Somerville,  a  | 
distance  of  about  three  miles.   By  this  line 
^'oamTersatioB,**  Mr.WUliaros  says,  "can be 
carried  on  nearly  x\<^  well  as  if  those  con- 
versing were  in  the  same  room."  1 


Tn  *' Transactions "  of  the  Anaerican 
I  Society  of  Civil  Engineers  for  June  contains 
an  interesting  discussinn  on  the  subject  of 
the  preservation  of  timber,  besides  minutes 
of  meetings  and  several  articles  of  impor* 
tanoe  mainly  to  enghieera. 

A  TSAR  or  two  ago,  Fjrof.  Bolton,  of 

Columlda  College,  had  some  combustible 
material  in  his  laboratogr  set  tire  to  by 
rays  of  light  concentrated  by  a  globular 
I  glass  jar  filled  with  water.  A  itoilar  acci- 
dent lately  occurred  in  I'aris.  a  number  of 
,  cartridges  being  ignited  by  solar  rays  con- 
centrated by  an  "eye"  in  a  window-pane. 
I  A  terrific  explosiftn  resulted.  "  Similar  ca- 
tastrophes,'" says  uVu/u/v,  "are  more  com- 
mon than  is  generally  supposed  in  sum- 
mer,  the  windows  of  railway-carriages  ignit- 
ing sometimes  over-dried  plants,  or  even 
leaves  fallen  on  railway  embankments.  It 
is  known  that  fires  suiuetinies  occur  in  Al* 
gerian  forests  throu;;ii  droj)S  of  water  sus- 
pended to  the  leaves  and  turniing  leuses.** 

Tut;  elimate  of  Victoria  and  other  parts 
of  the  coutineot  of  Australia  has  been 
highly  commended  as  of  benefit  to  con- 
sum[)tive  patients;  but  the  official  statisti(>^i 
I  appear  to  prove  the  contrary.    From  on 
I  "Analysis  of  the  Statistics  of  Phthisis  in 
.  Victoria,"  it  appears  that  the  disease  is  as 
I  common  and  as  constant  in  Melbourne  and 
I  its  suburbs  as  in  England,  both  among  the 
immigronta  and  the  native4)om  whites. 

I  In  1848,  as  wo  learn  from  a  writer  in 
I  the  AmeriMh  NainTaiitt^  a  white-ma|de 

tree  {.\nr  (hisiintrjnnn)  in  the  town 
of  Slock  bridge,  Massachusetts,  measured 
I  twdve  feet  in  circumference  at  three  ftet 
above  the  ground.  In  October,  1876,  the 
tree  was,  at  the  same  height  from  the 
ground,  hlteen  feet  nine  inches  in  circum- 
ference. Thus  the  average  annual  increase 
of  dircumfierence  was  alxKit  1.86  inch. 

The  London  Geographical  Society  has 

declined  to  eofiiirmte  with  the  Int. na- 
tional Association  for  the  Exploration  of 
Africa  founded  by  the  King  of  the  Belgians, 
and  favors  independent  work  by  the  Eng- 
lish. To  promote  the  accomplishment  of 
this  work  a  fund  is  to  be  raised,  and  the 
Geogi  aphical  Society  has  already  made  a 
special  donation  of  £5(!0.  It  is  estimated 
that  a  well-equipped  exploiing  expedition 
will  cost  £1  lOt.  ibr  every  geographical 
mile  of  country  travded  In  Aliraca. 

Tm  native  trees,  bushes,  and  shrabs,  of 

Southern  France  that  ;ire  most  sensitive  to 
cold  during  extreme  winters  are  by  Mar- 
tins held  to  be  turviwm  of  the  flora  whidi 
eovcred  the  same  area  during  the  MidtUe 
Tertiary  ;  they  are  exotic  as  to  fuM^  aa 
other  plants  are  exotic  as  to  tpoce. 
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